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On the basis of the published results of recent molecular systematic studies, changes are made to 
the author’s classification of the Compositae. To the subfamily Mutisioideae is added the tribe Stifftieae, 
to the Carduoideae the tribes Gochnatieae, Hecastocleideae, Dicomeae and Pertyeae , to the Cichorioideae 
the tribe Gymnarrheneae and to the Asteroideae the tribe Corymbieae. The tribe Heliantheae is divided into 
13 supersubtribes, 12 of which are newly established. New tribal placements are accorded to the genera Wa- 
rionia ( Gundelieae ), Haastia (Senecioneae) Anisopappus and Centipeda (Heliantheae). Further discussed is 
the problem of the relationships between phylogenetic trees, cladograms and classifications (taxograms) and 
an index of homomorphy HI is proposed as a measure of the degree of isomorphy of a classification and a cor¬ 
responding cladogram. 

Key words: Compositae , Asteraceae, subfamilies, tribes, supersubtribes, homomorphy index. 

Molecular systematic study of the Compositae has proceeded apace since the author’s 
last system of the family was published (Jeffrey, 2002) and the new data necessitate 
its modification. Prominent amongst such studies are those by Garcia-Jacas et al. (2002) 
on Cynareae (as Cardueae), Baldwin et al. (2002, 2003) on helenioid Heliantheae , 
Bayer et al. (2002, 2003) on Australian and other Gnaphalieae , Wagstaff, Breitwei- 
ser (2002) on New Zealand Compositae , Kim et al. (2002) on Mutisieae sensu lato, Pa- 
nero, Funk (2002) on subfamilial classification, Funk, Chan (2003) on Arctotideae 
(as Arctoteae) and Keeley, Chan (2003) on Vernonieae. 

Panero, Funk (2002) using ten CP molecular markers distinguish a monogeneric sub¬ 
family Corymbioideae sister to the Asteroideae , in which it could well be included as a ba¬ 
sal tribe, a monotypic subfamily Gymnarrhenoideae sister to the vemonioid group of tri¬ 
bes, a subfamily Pertyoideae sister to all of these, a monotypic subfamily Hecastocleidoi- 
deae sister to these plus the Carduoideae , a subfamily Gochnatioideae sister to all of 
these, and an informal Stifftia-gxovip sister to all the other non-bamadesioid Compositae. 

I adopt here the conservative attitude recommended by Bremer (1996) in the proposal 
and recognition of new taxa, and when a new taxon proves to be the sister-group of a sing¬ 
le existing taxon of the same rank, I include it in that existing taxon at an appropriate lower 
rank. Thus I include Corymbioideae in the Asteroideae as a tribe and Gymnarrhenoideae. 
which its authors admit might be part of the Cichorioideae , as a tribe in the latter subfa¬ 
mily. Panero, Funk (2002) state that Gymnarrhena Desf. has anthemoid pollen, but that is 
a specialized type restricted to the non-basal members of the tribe Anthemideae : the pro¬ 
bability is that its pollen is of the lactucoid type. Kim et al. (2002) using the ndhF marker 
recognize an Old-World clade including the tribes Perty eae . Cynareae. Dicomeae and 
Tarchonantheae , sister to the vemonioid group of tribes: this speaks in favour of inclu- 
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ding them all in the one subfamily Carduoideae. The Stifftia-gxowp includes, besides a 
number of South American genera, the eastern Asian genera Nouellia Franch. and Leu- 
comeris D. Don, formerly included by me in a broadly-circumscribed Tarchonantheae , 
which is now shown to be restricted to the African-Madagascan genera Tarchonanthus L. 
an dBrachylaena R. Br. and perhaps also the South African Oldenburgia Less. (Panero, 
Funk, 2002). The other Afro-Madagascan genera of the Tarchonantheae sensu lato con¬ 
stitute the Dicomeae, and the other Asian genera the Pertyeae. Since there exists a va¬ 
lidly-published tribal name for the Stifft /a-group, I here accord it tribal status for conve¬ 
nience of reference. 

I have recently pointed out (Jeffrey, 2003) the neccessity strictly to distinguish phylo¬ 
genetic trees, cladograms and taxograms in order logically to discuss what they express 
and how they are related. In addition to the differences there stated, the following points 
should be noted. The terminal points of a phylogenetic tree represent evolutionary units 
(populations) that exist now; the nodes represent commonality of ancestry (ancestral po¬ 
pulations that lived in the past); the tree says nothing about the taxonomic relationships 
of any of these units. The terminal points of a cladogram represent empirical information 
sources (EIS); in a morphological or chemical analysis, they are respectively parts of or 
substances from one or more individual preserved (herbarium) specimens and/or living 
plants or fossil specimens, in a molecular analysis they are one or more genes (molecular 
markers) from one or more living plants and/or herbarium specimens or fossil specimens; 
for ease of reference, they are usually accorded operational taxon names (OTN); the no¬ 
des represent commonality of information. The terminal points of a taxogram represent 
taxa; the nodes represent commonality of rank. A taxogram may be isomorphic or more or 
less homomorphic (Takhtajan, 2001: 33—35) with a corresponding cladogram; it is 
isomorphic only when all sister-groups are accorded equal rank, otherwise it is only more 
or less homomorphic. The degree of homomorphy may be expressed by a homomorphy 
index (HI), given by the formula HI = [S(TS/TT)]/NR, where TS is the number of taxa 
with a sister-group of the same rank, TT the total number of taxa of the same rank, S signi¬ 
fies the sum of these quantities over all ranks and NR is the number of ranks. Complete 
homomorphy (isomorphy) gives a HI of 1. The value of HI is reduced by ranking sis¬ 
ter-groups unequally and by the recognition of taxa paraphyletic with respect to the cla¬ 
dogram; to be excluded from the calculation are taxa unrepresented by an EIS in the 
cladogram. For the classification by Funk, Panero (2002), explicitly based on their cla¬ 
dogram, HI = 0.32; for the classification here presented, in relation to the same clado¬ 
gram, HI = 0.26; in each case, the Barnadesioideae and outgroups are excluded from 
the calculation. 

Panero, Funk (2002), Schilling, Panero (2002) and Baldwin et al. (2002, 2003) sup¬ 
port the splitting of the clearly monophyletic Heliantheae sensu lato into a quite large 
number of smaller tribes, mainly, it seems, in order that the Eupatorieae , now clearly 
established as an ingroup of the Heliantheae sensu lato, can continue to be recognized at 
tribal rank. However, these smaller tribes differ little from one another, in comparison 
with the differences between the other tribes traditionally and currently recognized in the 
subfamily Asteroideae, and their recognition at tribal rank thus seriously distorts the taxo¬ 
nomic balance of the subfamily. As I have previously out (Jeffrey, 2002) this problem 
is better dealt with by treating these taxa at the rank of supersubtribe in accordance with 
Art. 4.3 of the ICBN (Greuter et al., 2000). In this way it will be possible, for example, 
to retain the subtribes of the former Eupatorieae subordinated to the supersubtribe Eupa- 
toriodinae and yet preserve the integrity of the classical, Cronquistian concept of a broad¬ 
ly-circumscribed Heliantheae. For this reason, new supersubtribes are here established 
for the other currently recognized «tribes» of a Heliantheae here treated in the broad 
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sense. Panero, Funk (2002) state that tailed anthers exclude their tribe Athroismeae 
from the Heliantheae, but the presence of tails is a plesiomorphy shared with the sis¬ 
ter-group of the Heliantheae sensu lato, the Inuleae sensu lato, and the Athroismeae are 
here treated as the basal supersubtribe of the Heliantheae. 

The recent molecular work has clarified the taxonomic position of some genera, ex¬ 
pelled others from their tribal homes and left yet others still problematical. The Saharan 
endemic Warionia Benth. et Coss. has been shown to be the sister-group of Gundelia L. 
and so becomes the second genus of the tribe Gundelieae (Funk, Chan, 2003), itself sister 
to the Cichorieae. The position of Heterolepis Cass, remains unclear, although it probably 
belongs to the Arctotideae ; on the other hand, Platycarpha Less, still defies definite taxo¬ 
nomic placement. The position of Adenocaulon Hook, also still remains unclear; on mole¬ 
cular data (Kim et al., 2002) it is placed in the Mutisieae sensu lato without resolved sis¬ 
ter-group relationships, but the seed-coat structure is reported as carduoid (Maximova, 
1999). From the Gnaphalieae must be excluded, besides Printzia Cass, and Callilepis 
DC., also Isoetopsis Turcz. and Denekia Thunb. (Bayer et al., 2003), while Haastia Hook, 
f. has been shown to be a member of the Senecioneae , nested within Brachyglottis J. R. et 
G. Forst. (Breitweiser et al., 2003). The hypothesis of the independence of the Old-World 
and New-World lineages of the Vernonieae has received further support (Keeley, Chan, 
2003). According to ITS data (Wagstaff, Breitweiser, 2002), Anisopappus Hook, et Am. 
and Centipeda Lour, are basal members of the Heliantheae sensu lato, but are as yet 
unplaced as to supersubtribe. 

The consequent necessary taxonomic changes are formally established below. 

Family Compositae Adans., 1763, Fam. PI. 2 : 103, nom. alt. et cons. — Asteraceae 

Martinov, 1820, TexHO-6oT. cjioBapt: 55, nom. cons. 

Subfamily I. Barnadesioideae (D. Don) Bremer et Jansen, 1992, Ann. Missouri 
Bot. Gard. 79 : 414. 

Tribe 1. Barnadesieae D. Don, 1830, Trans. Linn. Soc. London 16 : 273. 

Subfamily II. Mutisioideae (Cass.) Lindl., 1829, in J. C. Loudon, Encycl. PL: 
1074. 

Tribe 1. Stifftieae D. Don, 1830, tom. cit.: 291. 

Tribe 2. Mutisieae Cass., 1819, J. Phys. Chim. Hist. Nat. 88 : 199. 

Subfamily III. Carduoideae Cass, ex Sweet, 1826, Hort. Brit.: 213 (syn. Gochna- 
tioideae (Benth.) Panero et V. A. Funk, 2002, Proc. Biol. Soc. Wash. 
115, 4 : 913; Hecastocleidoideae Panero et V. A. Funk, 2002, tom 
cit.: 914 ( «Hecastocleioideae »); Pertyoideae Panero et V. A. Funk, 
2002, tom. cit.: 915). 

Tribe 1. Gochnatieae (Benth.) Panero et V. A. Funk, 2002, tom. cit.: 913. 

Tribe 2. Hecastocleideae Panero et V. A. Funk, 2002, tom. cit.: 914. 

Tribe 3. Tarchonantheae Kostel., 1833, Allg. Med.-Pharm. FI. 2 : 668. 

Tribe 4. Dicomeae Panero et V. A. Funk, 2002, tom. cit.: 916. 

Tribe 5. Cynareae Lam. et DC., 1806, Syn. PI. FI. Gall.: 267 (syn. Carlineae 
Cass., 1819, tom. cit.: 152; Echinopseae Cass., 1819, tom. cit.: 157; 
Cardueae Cass., 1819, tom. cit.: 155). 

Tribe 6. Pertyeae Panero et V. A. Funk, 2002, tom. cit.: 915. 

Subfamily IV. Cichorioideae (Juss.) Chev., 1828, FI. Gen. Env. Paris 2 : 531 
(syn. Lactucoideae Lindl., 1829, in J. C. Loudon, op. cit.: 1073; Gym- 
narrhenoideae Panero et V. A. Funk, 2002, tom. cit.: 912). 

Tribe 1. Gymnarrheneae Panero et V. A. Funk, 2002, tom. cit.: 912. 

Tribe 2. Moquinieae H. Rob., 1994, Taxon 43 : 34. 
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Tribe 3. Vernonieae Cass., 1819, tom. cit.: 203. 

Tribe 4. Liabeae (Cass, ex Dumort.) Rydb., 1927, N. Amer. FI. 34,4:289. 

Tribe 5. Cichorieae Lam. et DC., 1806, op. cit.: 255 (syn. Lactuceae Cass., 
1819, tom. cit.: 151). 

Tribe 6. Gundelieae DC. ex Lecoq et Juielet, 1831, Diet. Rais. Term. Bot.: 
306. 

Tribe 7. Arctotideae Cass., 1819, tom. cit.: 159. 

Subfamily V. Asteroideae (Cass.) Lindl., 1829. in J. C. Loudon, op. cit.: 1074 
(syn. Coiymbioideae Panero et Funk, 2002, tom. cit.: 910) . 

Tribe 1. Coiytnbieae Panero et Funk, 2002, tom. cit.: 910. 

Tribe 2. Senecioneae Cass., 1819, tom. cit.: 195 (syn. Adenostyleae Cass., 
1819, tom. cit.: 201). 

Tribe 3. Calenduleae Cass., 1819, tom. cit.: 161. 

Tribe 4. Gnaphalieae (Cass.) Lecoq et Juillet, 1831, op. cit.: 296 (syn. Filagi- 
neae (O. Hoffm.) Poljak., 1967, Chct. npoucxo^cA. cjio^choubcth.: 
311). 

Tribe 5 .Astereae Cass., 1819, tom. cit.: 195. 

Tribe 6. Anthemideae Cass., 1819, tom. cit.: 192. 

Tribe l.Inuleae Cass., 1819, tom. cit.: 193 (syn. Plucheeae (Cass, ex Du¬ 
mort.) A. Anderb., 1989, Canad. J. Bot. 67 : 2293). 

Tribe 8. Heliantheae Cass. 1819, tom. cit. 189 (syn. AmbrosioideaeR'af., 182 
Ann. Gen. Sc. Phys. Bruxelles, 6 : 88; Athroismeae Panero, 2002, 
Proc. Biol. Soc. Wash. 115, 4: 917; Bahieae B. G. Baldwin, 2002, 
Syst. Bot. 27 : 192; Chaenactideae B. G. Baldwin, 2002, 1. c.; Core- 
opsideae Lindl., 1829, in J. C. Loudon, op. cit.: 1074; Eupatorieae 
Cass., 1819, tom. cit.: 202; Helenieae Lindl, 1829, 1. c.;Madieae Jep- 
son, 1901, FI. West. Middle Calif.: 486; Millerieae Lindl., 1829, l.c.; 
Neurolaeneae Rydb., 1927, tom. cit.: 303; Perityleae B. G. Baldwin, 
2002, 1. c.; Polymnieae (FI. Rob.) Panero, 2002, tom. cit.: 919; Tage- 
teae Cass., 1819, tom. cit.: 162). 

Supersubtribe 1 . Athroismodinae (Panero et Funk) C. Jeffrey super- 
subtribus nov. (basionymum Athroismae Panero, Funk, 
2002, Proc. Biol. Soc. Wash. 115, 4 : 917). 

Supersubtribe 2. Heleniodinae (Raf.) C. Jeffrey supersubtribus nov. 

(basionymum HeleniaceaeRaf., 1824, Cicinnati Lit. Gaz. 
2 : 28). 

Supersubtribe 3. Coreopsidodinae (Lindl.) C. Jeffrey supersubtribus 

nov. (basionymum Coreopsideae Lindl., 1829, in 
J. C. Loudon, Encycl. PL: 1074). 

Supersubtribe 4. Neurolaenodinae (Rydb.) C. Jeffrey supersubtribus 

nov. (basionymum Neurolaeneae Rydb., 1927, N. Amer. 
FI. 34, 4 : 303). 

Supersubtribe 5. Tagetodinae (Cass.) C. Jeffrey supersubtribus nov. 

(basionymum Tageteae Cass., 1819, J. Phys. Chim. Hist. 
Nat. 88 : 162). 

Supersubtribe 6. Chaenactidodinae (Rydb.) C. Jeffrey supersubtribus 

nov. (basionymum Chaenactidinae Rydb., 1914, N. Amer. 
FI. 34, 1 : 31). 

Supersubtribe 7. Bahiodinae (Rydb.) C. Jeffrey supersubtribus nov. (ba¬ 
sionymum Bahiinae Rydb., 1914, N. Amer. FI. 34,1 : 63). 
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Supersubtribe 8. Polymniodinae (H. Rob.) C. Jeffrey supersubtribus 
nov. (basionymum Polymnieae H. Rob., 1978, Phytolo- 
gia 41 : 43). 

Supersubtribe 9. Heliantltiodinae (Cass.) C. Jeffrey supersubtribus nov. 

(basionymum Heliantheae Cass., 1819, J. Phys. Chim. 
Hist. Nat. 88 : 189). 

Supersubtribe 10. Milleriodinae (Lindl.) C. Jeffrey supersubtribus nov. 

(basionymum Millerieae Lindl., 1829, in J. C. Loudon, 
Encycl. PL: 1074). 

Supersubtribe 11 . Madiodinae (Benth.) C. Jeffrey supersubtribus nov. 

(basionymum Madiinae Benth., 1873, in Benth. et 
Hook, f., Gen. PI. 2 : 198). 

Supersubtribe 12. Peritylodinae (Rydb.) C. Jeffrey supersubtribus nov. 

(basionymum Peritylinae Rydb., 1914, N. Amer. FI. 34, 

1 : 11 ). 

Supersubtribe 13. Eupatoriodinae (Cass.) C. Jeffrey, 2002, Eot. acypH. 87, 
1 : 11 . 
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PE3IOME 


Ha OCHOBaHHH HOBbIX MOJieKyjiapHblX .HaHHblX BHeceHbl H3MeHeHHa B CHCTeMy CJlOHCHOUBeTHLIX, 
paHee ony6nHKOBaHHyio aBTopoM. K no^ceM. Mutisioideae #o6aBjieHa TpnGa Stifftieae , b cocTaB xo- 
TopoH BKjnoneHbi 6a3ajibHbie poztbi He6apHa,ae3HeBbix, b tom HHCJie po^bi Nouellia h Leucomeris. 
K nonceM. Ccirduoideae ^oGaBJieHbi Tpu6bi Gochnatieae , Hecastocleideae , Dicomeae , Pertyeae. Tpn- 
6a Tarchonantheae npnHaTa b 6ouce y3KOM CMbicue, k Hen othochtch jihuib a^pnxaHcxne poiibi Bra- 
chylaena, Tarchonanthus h, Bepoarao, Oldenburgia. B TpH6y Dicomeae BXJiioHeHbi flpyrne a({)pH- 
KaHCKHe po^bi GbiBinen Tarchonantheae sensu lato, b Tpn6y Pertyeae — a3HaTcxne. B no^ceM. Ci- 
chorioideae BXJiiOHeHa HOBaa MOHOTunHaa Tpn6a Gymnarrheneae , h po# Warionia OTHeceH k 
TpnGe Gundelieae , Tax xax oh aBJiaeTca cecTpHHCxon rpynnoH jx o chx nop e^HHCTBeHHoro po/ja 3toh 
TpH6bi Gundelia. B no^ccM. Asteroideae HOBaa TpH6a Corymbieae BbwejieHa H3 Tpn6bi Senecioneae n 
Tpn6a Heliantheae pa 3 #ejraeTca Ha 13 Ha#noztTpH6. JJencTBHTejibHO, oGHapo^oBaHbi cne^yiomHe Ha- 
3BaHHa HOBbix Ha^noATpn6: Athroismodinae (Panero et Funk) C. Jeffrey, Heleniodinae (Raf.) C. Jef¬ 
frey, Coreopsidodinae (Lindl.) C. Jeffrey, Neurolaenodinae (Rydb.) C. Jeffrey, Tagetodinae (Cass.) 
C. Jeffrey, Chaenactidodinae (Rydb.) C. Jeffrey, Bahiodinae (Rydb.) C. Jeffrey, Polymniodinae 
(H. Rob.) C. Jeffrey, Helianthiodinae (Cass.) C. Jeffrey, Milleriodinae (Lindl.) C. Jeffrey, Madiodi- 
nae (Benth.) C. Jeffrey, Peritylodinae (Rydb.) C. Jeffrey. ToHHoe CHCTeMaTHHecxoe nonoaceHne po- 
jxob Platycarpha (Carduoideae/Cichorioideael ) n Adenocaulon (Mutisioideae/Car duo ideael) Bee eme 
He acHO. Po# Haastia oTHOCHTca k Tpn6e Senecioneae , poztbi Isoetopsis h Denekia aojdxhm 6biTb bw- 
KjnoHeHbi H3 TpHbbi Gnaphalieae , pojjbi Anisopappus w Centipeda aBJiaiOTca 6a3ajibHbiMH npe^CTaBH- 
TejiaMH TpHbbi Heliantheae sensu lato. Eme oocyac^aeTca Bonpoc o tom, xax OTunnaiOTca ^pyr ot #py- 
ra 4>HJioreHeTHHecKoe #peBO, xna^orpaMMa h TaxcorpaMMa; Bepxymxn BeTBeii h y3Jibi o6o3HaHaioT 
cooTBeTCTBeHHO y c()HJioreHeTHHecxoro jx peBa — acnBymne cennac e^HHHUbi sbojhouhh (nonyjiaijHH) 
h oSmHOCTb npe^KOB (o6ntHe aHitecTpajibHbie nonyjianHn); y xjia^orpaMMbi — o6i»exTHbie hctohhh- 
xh HH(f)opManHH (HanpnMep, onpe^ejieHHbie uacra pacTHTejibHoro opraHH3Ma, xnMHHecxne coe/iHHe- 
HHa, reHbi) h obmHOCTb HHcjiopManHH; y TaxcorpaMMbi — TaxcoHbi h odmnocTb paHra. Bbc^h hh- 
^exc roMOMopc()H3Ma HI, BbipaacaiomHH CTeneHb roMOMOp(f)H3Ma cncTeMbi (TaxcorpaMMbi) h cootbct- 
CTByiomen xna^orpaMMbi. 
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OE H30JIHP0BAHHBIX MECTOHAXOJK^EHHBX 
PICEA OBOVATA ( PINACEAE) HA CEBEPO-BOCTOKE A3HH 

O. A. MOCHALOVA, E. A. ANDRIJANOVA. ON THE ISOLATED LOCALITIES 
OF PICEA OBOVATA (PINACEAE) ON THE NORTH-EASTERN ASIA 

MHCTHTyT GHOJionmecKMX npo6;ieM CeBepa ABO PAH 
685000 MaraaaH, yji. riopTOBaa, 18 
E-mail: mochalova@ibpn.kolyma.ru; andria@ibpn.kolyma.ru 
nocTynmia 07.04. 2004 

A aH o63op HMeKDmHxcH cBezieHHH o pejiHKTOBOM MecTOHaxo^K.neHHH ejin ch6hpckoh — Picea obo- 
vata Ledeb. Ha lore Mara^aHCKOH o6ji. b bacceHHe p. .Amm (Meagiy 59°48’ h 59°32' c. hi., 153°20' h 
153°57' b. jn,.), pacnojio^ceHHbix b 650 — 700 km ot ocHOBHoro apeaua. IXoapoOHO onucaHo pacnpocTpaHe- 

HHe eJTEHHKOB B 3TOM H30JlHpOBaHHOM MeCTOHaXOJKfleHHH. OxapaKTepH30BaHbI pa3JIHHHbie THnbI AOJIHHHblX 
h CKJiOHOBbix jiecoB c yHaeraeM ejm, npoH3pacTaioujiHx no pexaM AMa, ChyaeHafl, XajiaHHHra. PaccMOTpe- 
hm oco6eHHOcTH ceMeHouieHHfl, oueHeHo B03o6HOBjieHHe ejiH. OOcy^KflaeTea Bonpoc o npoHCXo>K,aeHHH 
pejiHKTOBoro eJiOBoro ocTpoBa, noKa3aHO, hto b Hacroamee BpeMJi Hejib3H onpe^eJieHHO cKa3aTb, nepe^cHJia 
jih b OacceHHe p. 51mm ejib capTaHCKoe one^eHeHne, coxpaHHBUiHCb c BpeMeH nueHCTOueHa, hjih ace eJibHH- 
kh HMeKDT 6onee MOJio,noH, paHHerojioueHOBbm B03pacT. CoBpeMeHHax tfHHaMHKa apeana ejin Ha rnyneHHOH 
TeppHTOpHH cBH^eTeJibcTByeT o ero pacuinpeHHH. OxapaKTepH30BaHa pejinKTOBaa TeMHOXBOHHOTae)KHa5i 
(})jiopa b OacceHHe p. Ambi h Ha 6jiH3Jie>KamHX ynacTKax ceBepooxoTcxoro no6epe>KbJi. 

KjnoneBbie cjioBa: H30JinpOBaHHbie MecTOHaxoameHHfl, Picea obovata, MaraflaHCKaa o6ji. 

H30JiHpoBaHHbie MecTOHaxo^cAeHHH ochobhbix jiecoo6pa3yiomHx nopoA — Banc- 
Hennme 6oTaHHKO-reorpa4>HHecKHe pydencn, npnBJieicaiomHe BHHMaHHe MHorax nccne- 
AOBaTeneH. EnoBbie «ocTpoBa» H3ynajiHCb b ochobhom Ha nojinpHOM npeAene, Ha rpa- 
HHii,e c TyH/ipoH h jiecoTyHApoH Ha eBponeHCKOM CeBepe h b Ch6hph. Ha KpanHeM 
CeBepo-BocToxe A3HH npoH3pacTaiOT 2 BHAaenen— Picea obovata Ledeh. h P. ajanen- 
sis (Lindl. et Gord.) Fisch. ex Carr., nocneAHeMy H3 KOTopwx nocBnmeHa dojibinan 
nacTb HccjieAOBaHHH. Ha cbok> ceBepHyio rpaHHny apeana P. ajanensis bbixoaht h30jih- 
poBaHHbiMH ynacTKaMH, HepeAKo BecbMa yAaneHHbiMH Apyr ot Apyra (MaHbKO, 1983). 
Ha ceBepHOM npeAejie pacnpocTpaHeHnn b KOHTHHeHxajibHOH nacxH AnHO-MancKO- 
ro p-Ha XadapoBCKoro Kpan anHCKan ejib 3aMemaeTcn enbio ch6hpckoh (MaHbKO, Bopo- 
HiHJiOB, 1971), KOTopan b AaJibHeBocTOHHOH HacTH apeana H3yneHa cnado. 

CeBepo-BOCTOHHa^ rpamma apeana Picea obovata b ilicyTHH BOCTOHHee p. JleHbi 
HMeeT npaKTHHecKH MepnAHOHajibHoe HanpaBneHHe, b XadapoBCKOM Kpae OHa CMeHneT 
HanpaBjieHHe h npoxoAHT npHMepHO no 58—59° c. in., bbixoa^ k OxoTCKOMy Mopio oko- 
jio 56° c. in. JI. H. Tiojihhoh npHBOAATcn reodoTauHnecKHe onucamin HecKOJibKHx th- 
noB noiiMeHHbix h ropHbix ejibHHKOB b dacceHHax pex Ynyp, K)AOMa h Man. B dacceiiHe 
p. Ynyp b noHMax npeACTaBjieHbi Kax Jieca tojibko H3 ejiH ch6hpckoh, Tax h H3 o6ohx bh- 
AOb enen (ch6hpckoh h anHCKon), npHneM noApocT h cocTonHHe P. ajanensis b 3thx co- 
odmecTBax 3HannTejibHo Jiynine (TiojiHHa, 1962). no AOJiHHaM pex IOaombi h Man enb- 
HHKH pa3BHBaiOTCn BO BHeUIHHX HaCTflX nOHMbl Ha MeCTe BbinaAaiOIAHX TOnOJieBHHKOB 
hjih HBHnKOB, a npn AajibHemneM CTapeHHH noiiMbi ohh cMeHniOTcn jincTBeHHHHHHKa- 
mh (TiojiHHa, 1959). 
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H30JiHpoBaHHbiM ynacTOK apeana P. obovata pacnojio^KeH Ha tore Mara^aHCKOH o6ji. 
b GacceHHe HH>KHero TeneHna p. #Mbi — «E1mckhh ejiOBbifi ocTpoB». Oh OTopBaH Ha 
600 — 700 km ot Gjur/KaniiiHX MecTOHaxojKAeHHH ejin cnGnpcKOH Ha Oxotckom noGe- 
pejKbe, KOTopbie Haxo^Tca io>KHee Mbica Har^aH, okojio 58°30’ c. in.; b hh^khcm Tene- 
hhh p. Amkh, npiiTOKa p. Yjibn, okojio 59°00 ' c. in., h no peKaM YKana h YTaiiKa b Gac¬ 
ceHHe p. IOaombi. Oahqko b npeAbiAymnx pa6oTax, Hanpmiep bo «Ojiope CCCP» (Ko- 
MapoB, 1934), rpannua apeajia ejin npoBe^eHa oihhGohho — nop. AjmaHOT64° c. m. Ha 
tor h Aanee napajuiejibHo 6epery OxoTCKoro Mopa BAOJib 59 — 60-h napajuiejin ao >Im- 
CKoro pe^yrnyMa. E. E. EoopoBbiM (1978) npo cymecTBOBaHne ^MCKoro ejioBoro oct- 
poBa BOo6me ne ynoMimaeTca. 

flaHHbie no pacnpocTpaHeHHio h KOHKperabie onncaHHa HecKOJibKnx ranoB jiecoB c 
ynacraeM ejin b Amckom pe^yrnyMe onyGjiHKOBaHbi B. H. BacHJibeBbiM (1939, 1945), 
T. O. CTapHKOBbiM (1958), 3. M. HayMeHKo (1964), A. B. UlaTKaycKacoM h H. Y. Bo- 
jioGyeBOH (1983), E. A. Ahaphhhoboh h O. A. MonajioBon (2002). OTAejibHbie cBeAe- 
HHa o (jmope n pacTHTejibHOCTH b ilMCKHx ejibHHKax HMeioTca b paGoTax A. El. Xox- 
paKOBa (1979, 1989), B. A. Po3eH6epra n B. H. fliOKapeBa (1986), A. H. EepKyTeHKO 
(1987, Berkutenko, 1995), A. H. EepKyTeHKO h AP- (1989), H. C. EtaBjioBOHHB. B. iEcy- 
GoBa (1998). F. H. Schweingruber (lilBeHijapHa) npoBeji AeHApoxpoHOJiorHHecKoe H3y- 
neHHe ejin M3 AOJiHHbi p. Rmu Ha 0Tpe3Ke c 1788 no 1994 rr., MaTepnajibi KOToporo 
onyGjiHKOBaHbi b MHTepHeie Ha canrax MHpoBoro neHTpa a^hhbix no EtajieoKjiHMaTo- 
jiothh WDC h b «EaHKe xpoHOJiornH ApeBecHbix KOJieu, HHCTHTyra okojiothh pacTeHHH 
h ^KHBOTHbix» (Schweingruber, http //...). 

H3Becrao o npoH3p icTaHHH oahoto AepeBa ejin (BbicoTa okojio 30 m, A^aMeTp 
92 cm, B03pacT 360jieTj b OKpecraocTax r. MaraAaHa, oAHaKO BHAOBaa npHHaAJieac- 
HOCTb 3Toro cpy6jieHHoro b 1940 r. 3K3eMmiapa TpaKTyeTca no-pa3HOMy: KaK P. obova¬ 
ta (BacbKOBCKHH, 1958) hjih KaK P. ajanensis (CrapmcoB, 1958). B nocJieAHee Aecara- 
jierae b CeBepHOM EfpnoxoTbe GbiJio onncaHo eme 2 MecTOHaxoacAeiiHa ejieft Ha p. Eyo- 
nax (59°30 f c. in., 152°50' b. a.) — JiHCTBeHHHHHO-ejiOBbiH mbcchb (njiomaAbio okojio 
1 km 2 ), HaxoAAmnHCH b 70 km ioro-3anaAHee ilMCKoro pe^yrayMa (MonajioBa, 1996), h 
H a pynbe CpeAHHH, BnaAaiomeM b 3ajiHB Ea6ymKHHa (59°25' c. in., 153°20' b. a-X — 
KOMnaKraaa rpynna H3 30 KycTOBHAHbix ejien njiomaAbio MeHee 50 m 2 b pa3pe>KeHHOM 
KyCTapHHHKOBO-BOpOHHHHOM JIHCTBeHHHHHHKe B 40 KM K K)Ty OT GjIHacaHIUHX ejIbHHKOB 

(Ky3HenoBa, MonajioBa, 1996). 

OmeraM, hto HMeiOTca cbcachhji eine 06 oahom H30JiHp0BaHH0M MecTe npoH3pa- 
CTaHHH ejin, cymecTBOBaBineM Ha HyKOTKe b GacceHHe p. MaHH, rAe b 1929 r. B. O. Ob- 
caHHHKOBbiM GbiJia HaHAeHa rpynna H3 P. ajanensis , b KOTopon pacTeHHa npn Bbico- 
Te OKOJIO 15 CM H AHaMeTpe CTBOJia B HeCKOJIbKO MM HMeJIH 20-JieTHHH B03paCT H Gbl- 
jih CHJibHO yrHeTeHbi. Ilo3AHee 3Ta HaxoAKa ejm, OTopBaHHaa ot cnjiouiHoro apeajia na 
1500 km, He noATBepAHJiacb (ConaBa, 1933; Kojkcbhhkob, YKpaHHijeBa, 1992). 

B AaHHOH cTaTbe oGoGmeHbi pe3yjibTaTbi HccjieAOBaHHa (JiJiopbi h pacmrejibHO- 
cth, npoBOAHBineroca HaMH c 2000 no 2003 rr. b GacceHHe HHJKHero TeneHHa p. #Mbi, 
a TaKJKe 3HMHero peKorHOCimpoBOHHoro oGcjieAOBaHHa pacnpocTpaHeHHa ejibHHKOB 
b MapTe 1999 r. 


XapaKTepncTHKa panoHa uccjieAOBamiH 

PeKa ^Ma — OAHa H3 HanGoiiee KpynHbix peK ceBepHOH nacra Gacceima Oxotcko- 
ro Mopa, HMeiomaa b cpeAneM n HHacHeM TeneHHH xoporno BbipaGoTaHHyio noiiMy 
UIHpHHOH AO 5 KM. B CBOeM HHJKHeM TeHCHHH OHa nepeceKaeT ^MCKyiO HH3MeHHOCTb, 
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npeACTaBJunomyio co6oh BcxojiMJieHHoe npocipaHCTBo c 03epH0-ajuiK)BHajibHbiMH 
KOMruieKcaMH h OT^ejibHbiMH ropHbiMH ocraHijaMH (EropoBa, 1985). C lora hh30bmi 
p. ilMbi 3amHmeHbi ot oxna>KAaK)mero bjihhhhh Mopa .Hmckhmh ropaMH. 

EacceHH HH)KHero TeneHioi p. #Mbi pacnojio>KeH b 30He c yMepeHHO KOHTHHeHTanb- 
HblM H MOpCKHM KJIHMaTOM, XapaKTepHbIM RJIK TyHiipbl H JieCOTyHApM (H36bITOHHOe 
yBJia>KHeHHe, xojiOAHoe jieTO, CHOKHaa 3HMa, cnjibHbie BeTpbi). ^mckhh ejiOBbm pe- 
(jiyrnyM HaxoAHTca b 30He MeHee cypoBoro BapnaHTa — KjinMaTa o6jieceHHbix npo- 
CTpaHCTB (Kjhokhh, 1970). Cpe/jHenyuoBaa TeMiiepaTypa B03Ayxa cocTaBJiaeT +5.2 °C, 
roAOBoe KOJiHnecTBO ocaAKOB — 519 mm. riojio>KHTejibHbie TeMnepaTypbi yAep>KHBaiOT- 
cfl c TpeTbefi AeKaAbi Maa no TpeTbio AexaAy OKTflGpa. CpeAHJia MHorojieTHaa TeMnepa- 
Typa caMoro Temioro Mecaua (aBrycTa) cocTaBjmeT +12.1 °C, a caMoro xonoAHoro (ah- 

Bapa) -22.0 °C (ripHKJiaAHOH..., 1960). XapaKTepHa KOHTpacTHaa AiKjxJjepeHijHauHfl 

TeppnTopnn no MHKpo- n Me30KJiHMaTHHecKHM xapaKTepucTHKaM, Aa>Ke npn He3HanH- 
TejibHOM yAajieHHn ot Mopa pe3K0 ycHJiHBaeTca KOHTHHeHTajibHOCTb KjinMaTa. KpoMe 
toto, Bbipa>KeHa Bbicomaa AH(J)(})epeHUHauna KjinMaTa, Ha Ka^KAtie 100 m noAreMa Ha- 
6nK)AaeTca CHH^ceHne cyMM nojio)KHTejibHbix TeMnepaTyp Ha 5 — 8 °C h coKpamaeTca 
npoAOJi^CHTejibHOCTb 6e3Mopo3Horo nepnoAa. 3hmoh, b cbjbh c HHBepcneH, TeMnepaTy- 
pa B03Ayxa b ropax Bbime, neM b Me>KropHbix BnaAHHax. Ha CKJiOHax K»KHbix 3Kcno3H- 
ijhh h b 3aKpbiTbix y3KHx AOJiimax cyMMbi nojio^CHTejibHbix TeMnepaTyp Ha 400 — 600 °C 
Bbiine, neM Ha ceBepHbix CKJiOHax (Kjiiokhh, 1970). TeppHTopna pacnojio^ceHa b o6jiac- 
th pacnpocTpaHeHHH MHorojieTHen Mep3JiOTbi ocTpoBHoro rana (ToMHpAHapo, 1970). 
B noHMe p. ^Mbi Mep3JioTa He BCTpeneHa (Ma^CHTOBa h AP-, 1988). 

B AOJiHHe p. ^Mbi cymecTByeT HecKOJibKo pa3HOBbicorabix ypoBHen. Ha hh3koh 
noHMe (bhcotoh ao 1.5 m oTHocHTejibHO ype3a boam) npon3pacTaeT MOJiOAaa hbobo- 
H03eHHeBa« nopocjib hjih 3apocjiH ojibxn Ha cjiohctom ajimoBHH c ajuiiOBHajibHbiMH 

MeJIKOAepHOBHHHbIMH KHCJIbIMH nOHBaMH. Ha CpeAHeH (1.5 - 2.0 m) H BbICOKOH (2.0 — 

2.5 m) noHMax o6biHHbi ajunoBHajibHbie AepHOBbie KHCJibie oTop(J)OBaHHbie hjih rjiee- 
BaTbie noHBbi. Ha CTaponoiiMeHHbix ypoBiwx (2.5 — 3.0 m) pa3BHTbi KHCJibie ocTaTon- 
Ho-ajuiioBHajibHbie Top(})5mHCTbie h AepHOBbie noHBbi. B 3ejieH0M0iHH0-pa3H0TpaBH0M 
jiHCTBeHHHHHHKe c ejibio OTMeneHbi ocTaTOHHO-ajunoBHajibHbie KHCJibie neperHOHHbie 
noHBbi. HaAnoiiMeHHbie Teppacbi pa3JiHHHbix ypoBHen hmciot BbicoTy 3.0 — 10.0 m 
(EropoBa, 1985; Ma^CHTOBa h AP-, 1988). 

no reo6oTaHHnecKOMy paHOHHpoBaHHio A. T. Peyrr (1970), 6acceiiH HH^cHero re- 
neHHa p. ^mbi OTHeceH k ropHOH o6jiacTH KeApoBbix cTJiaHHKOB h jiHCTBeHHHHH0-6epe- 
30Bbix JiecoB Oxotckoto no6epe>Kba Oxotckoh OKeaHHnecKOH npoBHmjHH jihctbchhhh- 
hwx peAKOJiecHH h JiecoB. o6jiacra xapaKTepHo iimpoKoe pacnpocTpaHeHHe KeApo- 
Bbix CTJiaHHKOB h KaMeHHo6epe3HflKOB; b noHMax npeo6jiaAaioT TonojieBo-no3eHHeBbie 
Jieca h hbhhkh, Ha BepniHHax rop (rojibijax) — ropHbie TyHApti, Ha ocTajibHbix npo- 
CTpaHCTBax — JiHCTBeHHHHHbie Jieca h peAKOJiecba (Peyrr, 1970). E. A. lOpueB (1974) 
paccMaTpHBaeT 3Ty TeppHTopnio b cocTaBe Oxotckoh npHMopcKOH noAnpoBHHijHH Ce- 
Bepo-OXOTCKOH npOBHHIJHH EopeaJlbHOH (J)JIOpHCTHHeCKOH o6jiacra. npn paHOHHpoBa- 
hhh MaraAaHCKOH o6ji. A. n. XoxpaKOB (1985) oraec ee k npn6pe)KHO-OxoTCKOMy 
(JjJiopHCTHnecKOMy paiiOHy. 

PacnpocTpaHeHHe ejin b ^mckom ejioBOM ocTpoBe 

HanGojiee noApo6Haa xapaKTepncTHKa JiecoB c ynacTHeM ejien h hx pacnpocTpaHe- 
hhh AaiOTCfl b CTaTbax B. H. BacHjibeBa (1945) h 3. M. HayMeHKO (1964). CorjiacHo hm, 
ejib BCTpeneHa b 10 H30JiHpoBaHHbix MecTOHaxo^KAeHHax, 4 H3 KOTopbix pacnojio^ceHbi 
b HH30Bb«x AOJiHHbi p. ^Ma, 5 — no ee KpynHbiM npHTOKaM — pexaM CTyAeHaa (1), 
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Phc. 1. CxeMaTHHecKaa KapTa pacnojio)KeHHfl onaroB npompacTaHHH eJin (o6o3HaHem>i TomcaMn) b 6accen- 
Hax pex Hmbi h IIonepeHHOH no aaHHtiM 3. M. HayMemco (1964). 


XajiaHHHra (3), Ha npHTOKe nocjieAHeH — p. CepAijeKaMeHHOH (1). 1 MecTOHaxo)KAe- 
HHe pacnono^ceHO b BepxoBbHx p. IIonepeHHOH, BnaAaiomeH b .Hmckhh jiHMaH (pwc. 1). 
IIpHMepHaH nnomaAb ejibHHKOB cocTaBjuma b 1960-x roAax okojio 22.3 km 2 , a pa3Mepbi 
Ka^cAoro H3 onaroB — ot 0.6 j\o 4 km 2 . PacnpocTpaHeHHe CMemaHHbix enoBbix necoB 
0XapaKTepH30BaH0 KaK AH(j)(j)y3HO-OHarOBOe Cpe^H AOJIHHHbIX JIHCTBeHHHHHbIX H HO- 
3eHHeBO-TonojieBbix necoB, pe^ce — Ha nojiorax cKJiOHax cpeAH jiHCTBeHHHHHo-Ka- 
MeHHo6epe30Bbix necoB h CTJiaHHKOBO-epHHKOBbix JiHCTBeHHHHHHKOB. OnaroBoe pac- 
npOCTpaHeHHe ejibHHKOB CB5I3aHO C 0C06eHH0CT5IMH nOHBeHHbIX yCJIOBHH, B nepByiO 
onepeAb c yBjia^cHeHHeM. B cepeAHHe XIX b. ejib 6buia pacnpocTpaHeHa iimpe h BCTpe- 
najiacb nonra okojio ycTbfl p. ^Mbi (EyjibineB, 1856), Ha 20 km HH^ce no TeneHHio ot 
coBpeMeHHOH rpaHHiibi, ryje oHa BnocjieACTBHH 6buia Bbipy6jieHa. 

no HaniHM AaHHbiM, jiecHbie MaccHBbi c ynacraeM eJiH 3aHHMaiOT 3HaHHTejibH0 6ojib- 
uiHe njiomaAH. B aojihhc p. ^mbi Me>KAy peKaMH XypnaH h XajiaHHHra ohh 3aHHMaioT 
6ojiee 20 km 2 , npnneM ynacTKH aojihhbi, Ha KOTopbix ejib oTcyTCTByeT (hjih npoH3pacTa- 
eT e^HHHHHo), He npeBbimaiOT 3—5 km, TorAa KaK no 3. M. HayMeHKO ejibHHKH Ha 
3tom ynacTKe pacTyr b BHAe 3 MaccHBOB njiomaAbio okojio 4 km 2 . HaH6ojiee KpynHbie 
MaccHBbi ejibHHKOB pacnoJio>KeHbi no npaBOMy 6epery p. ^Mbi b 8—10 km HH^ce ycTbji 
p. OryAeHOH h Ha Me)KAypeHHOM npHycTbeBOM ynacTKe peK XajiaHHHra h Rmm (pnc. 2). 
Eji0B0-jiHCTBeHHHHH0-KaMeHH06epe30Bbie jieca BCTpenaiOTCH Me^c^y peKaMH CTyAeHaa 
h XajiaHHHra no CKjioHaM hx hh3koto BOAopa3Aejia, r^e hx nJiomaAi> cocTaBjweT He Me- 
Hee 10 km 2 , no AOJiHHe p. XajiaHHHra ejibHHKH npoH3pacTaiOT Ha ynacTKe npoT5DKeHHO- 
CTbio 6ojiee 25 km, npeHMymecTBeHHo Ha jieBOM 6epery. KpaHHHe MecTOHaxo)KAeHH 5 i 
ejien pacnojio^ceHbi Me>KAy 59°48' h 59°32' c. in., 153°20' h 153°57' b. a. 


HeKOTopbie ocoGchhocth CTpyKTypbi jiecoB c ynacraeM ejiH 
b ^mckom pe(f>yrHyMe 

Jieca c ynacTHeM ejiH, rAe OHa He hbjwctch AOMHHaHTOM b jiecHbix (jjopMaijHflx h 
npeACTaBJieHa b bhac npHMecn b cocTaBe aojihhhbix h ckjiohobbix JiecoB, HaH6ojiee 
cjio^KHbi no (f)jiopHCTHHecKOMy cocTaBy h CTpoeHHio Ha ceBepooxoTCKOM no6epe^cbe. 

B AOJiHHax ejib BCTpenaeTCH Ha Bcex noHMeHHbix ypoBHHx, 3a HCKjHoneHHeM hh3koh 
noiiMbi: OTAejibHbie ejiH H3peAKa pacTyT Aa^ce Ha KpynHbix ocipoBax. Ha cpeAHen noHMe 
eJIb npOH3paCTaeT B HBOBO-TOnOJieBbIX, (KyCTapHHKOBO-BbICOKOTpaBHbIX H KyCTapHHKO- 
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B0-pa3H0TpaBHbix) Jiecax c yHacraeM jihctbchhhu h ejieii. B ApeBocroe o6biHHbi Po- 
pulus suaveolensSalix udensis , S. schwerinii , Alnus hirsuta. KycTapHHKOBbiH apyc 
o6pa3yiOT Rosa amblyotis , Betula middendorffii , Spiraea salicifolia , S. Joeauverdiana , /?/- 
triste. B TpaBocToe (bbicotoh ao 1—1.3 m) o6biHHbi Arctagrostis arundinacea , G7y- 
cm'fl lithuanica , Calamagrostis langsdorjjii, Artemisia opulenta, Cacalia hastata , Sene- 
cio cannabifolius , Aruncus dioicus , Thalictrum sparsiflorum , Carex pallida , Impatiens 
noli-tangere , Equisetum sylvaticum h Ap. 

HaHSojiee pacnpocTpaHeHbi b AOJiHHax pex ejioBO-JiHCTBeHHHHHbie, TonojieBo-eJio- 
BO-JiHCTBeHHHHHbie Jieca Ha cTapon h BbicoKOH noHMe. npeoGjia^aiOT cpeAH hhx bhco- 
KOTpaBHbie h 3aKycTapeHHbie BeHHHK0B0-pa3H0TpaBHbie rpymiHpoBKH, hcckojibko pe- 
>Ke OTMeneHbi XBomoBo-pa3HOTpaBHbie h KycTapHHHK0B0-3ejieH0M0iiiHbie. B nepBOM 
ApeBecHOM apyce oSbiHHbi b pa3JiHHHbix coneTaHHax jiHCTBeHHHija, ejib h H3peAKa Po- 
pulus suaveolens , Betula platyphylla, bo btopom — Larix cajanderi , P/cea obovata , 
hirsuta , Sorbus sibirica . Xopouio pa3BHT pa3H0B03pacTHbm MHoroHHCJieHHbm 

1 Ha3BaHH5i cocy^HCTbix pacTeHHH npHBeaeHbi no C. K. HepenaHOBy (1995). 
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nonpocT JiHCTBeHHHUbi, eJiH h ojibxh; ejib b hcm MeHee o6HjibHa, neM jiHCTBeHHHija. 
B rycTOM (coMKHyTocTb 0.3—0.6) KycTapHHKOBOM apyce o6bihhbi Rosa amblyotis, Loni- 
cera caerulea, Spiraea salicifolia, S. beauverdiana, Betula middendorjjii, H 3 peAKa pac- 
TyT Juniperus sibirica h Finns pumila. B TpaBJiHO-KycTapHHHKOBOM apyce o6biHHbi Ca- 
lamagrostis langsdorffii, Cacalia hastata, Senecio cannabifolius, Veratrum oxysepalum, 
Aruncus dioicus, Thalictrum sparsijlorum , Car ex pallida, C.falcata, Avenellaflexuosa, 
Fimbripetalum radians, Equisetiim sylvaticum h AP- 

B /jojiHHax peK ^[mm h XajiaHnnrn ejib BCTpenaeTCfl Taioxe b cocTaBe cjie^yiomHX 
coo6mecTB. 

1. EjIOBO-JIHCTBeHHHHHbie Ke^pOBOCTJiaHHKOBO-KyCTapHHKOBbie 
KycTapHHHK0B0-pa3H0TpaBHbie neca no CTapon nofiMe. B KycTapHHKo- 
bom apyce o6biHHbi Betula middendorffii, P/aws pumila, a b TpaBHHO-KycTapHHHKO- 
bom — Carex globularis, Maianthemum bifolium, Vaccinium vitis-idaea, Pyrola incar- 
nata, Coptis trifolia, Aconogonon tripterocarpum n AP- 

2. EjlOBO-JIHCTBeHHHMHbie KyCTapHHHKOBO-pa3HOTpaBHO-MOXOBbie 
Jieca no bbicokoh h CTapon noHMe. IIoa nojioroM ApeBOCToa o6biHHbi Vaccinium vi¬ 
tis-idaea, Coptis trifolia, Trientalis europaea, Carex globularis, Equisetum sylvaticum, 
Moehringia lateriflora, Aruncus dioicus n AP- 

3. EjIOBO-JIHCTBeHHHHHbie K y C T a p H H H K O B O - M O X O B bl e Jieca BO BHeiLT- 
Hen Hacra HaAnoHMeHHOH Teppacbi, Ha cbipbix ynacTKax nuien^a CKJioHa Teppacbi Man- 
KanaHCKHx TyHAP (b TpaBHHO-KycTapHHHKOBOM apyce — Vaccinium uliginosum, V vi¬ 
tis-idaea, Carex globularis, C. cinerea, Rubus arcticus, Ledum decumbens n Ap). 

4. HBOBO-TOnOJieBO-JIHCTBeHHHHHbie KyCTapHHKOBO-pa3HOTpaBHbie 
Jieca c ejibio no bbicokoh h CTapon noHMe. H3peAKa noA nojioroM npoH3pacTaiOT ot- 
AejibHbie Kycra KeApoBoro CTJiaHHKa. B TpaBOCToe o6bihhbi Arctagrostis arundinacea, 
Artemisia opulenta, Cacalia hastata, Aruncus dioicus, Thalictrum sparsijlorum, Carex 
pallida, Equisetum sylvaticum, Moehringia lateriflora. 

5. OTAejibHbie ejiH (MOJioAbie AepeBba 2-ro apyca ApeBOCToa) TaoKe OTMene- 
hbi cpeAH BbicoKOTpaBHbix HBOBO-ojibxoBbix 3apocjieH BAOJIb CTapbIX 
pyceji (npoTOK) Ha bbicokoh h CTapon noHMe. 

6. Ha cyxHX ynacTicax HaAnoHMeHHBix Teppac MecTaMH nponapacTaiOT peAKo- 
CTOHHbie (napKOBbie) ejiOBO-jiHCTBeHHHHHbie Jieca (c coMKHyTocTbio Ape- 

B0CT05I 0.2-0.3), KOTOpbIX XapaKTepHbl peAKHH KyCTapHHKOBBIH apyc (cOMKHy- 

toctb 0.2) H3 Juniperus sibirica, Rosa amblyotis, Lonicera caerulea h 3JiaKOBO-pa3- 
HOTpaBHBiH noKpoB H3 Festuca altaica, Helictotrichon dahuricum, Calamagrostis 
langsdorffii. Clematis fusca, Cacalia hastata, Carex falcata, Coptis trifolia. Geranium 
erianthum h AP- HaH6ojibuiHe njiomaAH ohh 3aHHMaiOT b hh30bb;ix p. XajiaHHHrn (no ee 
jieBOMy 6epery). 

7. MeCTaMH OHH COCeACTByiOT C peAKOCTOHHBIMH eJIBHHKaMH CO CXOAHbIM 
KyCTapHHKOBbIM H TpaBJIHO-KyCTapHHHKOBbIM JipycaMH. B ApeBOCTOe 3THX COo6meCTB 
AOMHHHpyeT ejib, KOTopaa b otjihhhc ot Apyrnx MecT npoH3pacTaHHx HMeeT npaBHjib- 
Hyio y3KonHpaMHAajibHyio xpoHy. OAHaKo b noAoGHbix napKOBbix Jiecax noApocT ejiH 
oneHb MajioHHCJieH. Otacjibho ctojhuhc ejiH h jiHCTBeHHHii,bi npoH3pacTaiOT Ha 3axycTa- 
peHHbix {Lonicera caerulea. Spiraea beauverdiana) cyxnx 3JiaKOBO-pa3HOTpaBHbix jiy- 
rax, npeoGjiaAaiOT CTapbie, nepecTOHHbie AepeBba. 

TaKHM o6pa30M, b penHbix AOJiHHax noHMeHHbie HBOBO-TonojieBbie jieca CMemnoTca 
xax jiHCTBeHHHHHbiMH, Tax h ejioBO-jiHCTBeHHHHHbiMH jiecaMH. OAHaxo no Mepe H3Me- 
HeHH^ noHMeHHbix ycjiOBHH ejib BbinaAaeT H3 cocTaBa ApeBOCToa othx jiecoB, ho npo- 
HCXOAHT 3TO MCA-JieHHO, B 60 JIbUIHHCTBe CJiyHaeB Ha npOTJDKCHHH )KH3HH HeCKOJIBKHX 
noKOJieHHH ejieii. 
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OcoObih HHTepec npeACTaBJunoT MecTOHaxoa<AeHHfl ejiH 3a npe^ejiaMM peHHOH ao- 
jiHHH. PaHee 6bmo h3bcctho eAHHCTBeHHoe TaKoe MecTOHaxo>KAeHHe b cpeAHeM Tene- 
hhh p. XajiaHHHrH, njioiuaAbio okojio 3 km 2 , OAHaKO Jieca c ynacTHeM ejiH BHe noiiM pac- 
npocTpaHeHbi ropa3Ao ninpe. 

Han6ojiee yHHKajibHbiMH ABJunoTca eji0B0-KaMeHHC>6epe30Bbie neca Ha ckjiohc k>tk- 
hoh 3Kcno3HAHH, rj\Q CTapbie h MomHbie ejiH npeBbimaiOT no Bbicoie 6epe3bi {Betula la- 
nata ), a ejib b ApeaocToe HMeeT coMKHyTOCTb 0.2 — 0.4. EIoa nonoroM ApeBOCToa pacTyT 
Alnus hirsuta, Duschekia fruticosa , Sorbus sambucifolia h Lonicera chamissoi. Ilpe- 
oGnaAaiOT BbicoKOTpaBHbie h nanopoTHMKOBO-pa3HOTpaBHbie rpynmipoBKn (Dryopteris 
expansa , Athyrium filix-femina , Senecio cannabifolius , Veratrum oxysepalum, Aconitum 
ajanense, Thalictrum contortion , Arunciis dioicus , Equisetum sylvaticum h AP-)- BcTpe- 
naiOTCH BHAM, oneHb peAKHe b Oxothh. ho oObiHHbie b KaMeHHo6epe3H5iKax Ha KaM- 
naTKe, HanpHMep Senecio cannabifolius , Streptopus amplexifolius , Angelica genuflexa. 
flaHHbie cooGmecTBa, BnepBbie o6Hapy>KeHHbie b Oxothh, cymecTByioT Ha p. CepAue- 
KaMeHHOH no CKJioHaM HH3Koro BOAopa3AeJia b 12 km ot ee ycTb^i. Otmcthm, hto c Apy- 
toh CTopoHbi xpeOTa npOH3pacTaioT jihctbchhhhhhkh c ejibio b aojihhc p. rionepenHOH, 
noApoOHo oxapaKTepH30BaHHbie B. H. BacnjibeBbiM (1945). 

JIHCTBCHHHHHHKH C (J)parMeHTaMH eJlOBO-JIHCTBeHHHHHbIX JieCOB CnopaAHHeCKH npo- 
H3pacTaiOT no CKJioHaM HH3Koro BOAopa3Aena peK XanaHHHra h CTyAeHaa h H3peAKa no 
npaBoOepe^cbK) p. XajiaHHHrH. Eiib b hhx b 1-h apyc bmxoaht peAKo; HanOojiee Bbico- 
Kne AepeBba oTMeneHbi no mcjikhm pacnaAKaM h jiomHHaM. IIoa nojioroM pa3BHTbi Mom- 
Hbie 3apocjiH KeApoBoro CTjiaHHKa, Aocraraiomero 2—2.5 m bhc., c Betula middendorjjii 
h Spiraea beauverdiana . IIpeoOjiaAaiOT KycTapHHHKOBbie, pa3HOTpaBHO-KycTapHHHKOBbie 
h KycTapHHHKOBO-3ejieHOMOiHHbie rpynnHpoBKH {Ledum decumbens , Vaccinium uligino- 
sum , Chamaepericlymenum suecicum, Coptis trifolia, Empetrum sibiricum, Carex globu- 
laris , C. pallida, Equisetum sylvaticum, Avenella flexuosa, Aconogonon tripterocarpum 
h Ap.)* Ha xoporno ApeHHpoBaHHbix ynacTKax ckjiohob b jiecax c enbio H3peAKa BCTpena- 
iotcji 3JiaK0B0-pa3H0TpaBH0-KycTapHHHK0Bbie rpynnnpoBKH, rAe Hap^Ay c Bbimenepe- 
HHCJieHHbiMH BHAaMH oObiHHbi Calamagrostis langsdorffii, Festuca rubra, Poa nemoralis. 

Pe^ce Ha cKJioHax ejib pacTeT b cocTaBe KaMeHH06epe30B0-eji0B0-jiHCTBeHHHHHbix 
jiecoB c MomHbiMH 3apocji^MH KeApoBoro CTjiaHHKa noA nonoroM ap^boctoh. B noA- 
jiecKe oObiHHbi Betula middendorffii, Spiraea beauverdiana, Sorbus sambucifolia. Ilpe- 
oSjiaAaiOT pa3HOTpaBHO-KycTapHHHKOBbie rpynnHpoBKH c Vaccinium uliginosum, Cha¬ 
maepericlymenum suecicum, Coptis trifolia, Carex globularis, Equisetum sylvaticum, 
E. arvense, Avenella flexuosa, Calamagrostis langsdorffii, Arctagrostis arundinacea, 
Aconogonon tripterocarpum, Veratrum oxysepalum, Maianthemum dilatatum. 3th coo6- 
mecTBa npHyponeHbi k CKJioHaM, oOmhho 3amnmeHHbiM ot npeoOjiaAaiomHx 3hmoh bct- 
poB, c 6ojiee moiahbim CHeroBbiM noKpoBOM. 

Ha TeppacnpoBaHHbix cmiOHax h Ha hh3khx ceAJioBHHax mcctbmh BCTpenaioTCH 
3a6ojioneHHbie KycTapHHHKOBO-MoxoBbie jiHCTBeHHHHHbie peAKOJiecbJi c oahhohhwmh 
ejniMH, BbicoToii He 6ojiee 3 m, HMeiomne hh3khh Gohhtct. Tpynnbi H3 yrHeTeHHbix 
ejien OTMeneHbi TaK^e b aaSojioneHHbix KycTapHHHKOBo-c(j)arHOBbix jiHCTBeHHHHHbix 
peAKOJiecbax Ha pexax CTyAeHaa h XanaHHHra (HaM h3bcctho 3 noAoOHbix MecTonpoH3- 
pacTaHHa), rAe noKpbiTHe c(j)arHOBbiMH mxbmh cocTaBjmeT ao 40 %, a b TpaBAHO-Kyc- 
TapHHHKOBOM apyce npoH3pacTaiOT Eriophorum vaginatum, Carex cinerea , C. rariflora. 
Ledum palustre, Andromeda polifolia h Ap. 

npeAeji pacnpocTpaHeHHH ejiH HaxoAHTCH Ha BbicoTe He MeHee 350 m HaA yp. m., to r- 
Aa KaK BepxHioio rpaHHuy JiecHOH pacraTejibHocTH Ha AaHHOM ynacTKe (jiopMHpyiOT 6e- 
pe3a {Betula lanata) h JiHCTBeHHHua Ha BbicoTax 400—500 m HaA yp- m. YnacTHe ejiH b 
cocTaBe ApeBocToeB pe3K0 yMeHbinaeTCfl c bmcotoh, oOeAHaeTca h cocTaB hh^chhx apy- 
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cob. Ha BepxHeM npeAeJie pacTyT KaK eAHHHHHbie ejiH, Tax h HeOojibiime rpynnbi rq- 

peBbeB 3-5 M BbIC. oSbIHHO C 0 £Ho 6 oKOH KOJIOHHOBHAHOH KpOHOH, KOTOpbie B OCHOB- 

hom OTMenenbi b MecTooOHTaHHax c npoTOHHbiM yBjia)KHeHHeM, b HCTOKax HeOojibiiiHX 
pynbeB. Eab Ha bmcothom npeACJie BCTpenaercH b pa3JiHHHbix rariax jieca. HanGojiee qa- 
CTO OHa OTMeneHa epe^H XCApOBO-CTJiaHHXOBblX XyCTapHHHXOBO-3ejieHOMOHIHblX JIHCT- 
BeHHHHHHKOB, B KOTOpbIX C(j)OpMMpOBaJlHCb ynaCTKH C 60 Jiee peAKOCTOHHbIM JlllCTBeH- 

HHHHbiM ApeBocToeM (coMKHyTocTb 0.5 — 0.7) h c Larix cajanderi h Alnus hirsuta bo 
2-M^pyce. B xycrapHHXOBOM apyce (coMKHyTocTb 0.8 — 1.0) Hapa/jy c Pinus pumila 
npoH3pacTaK)T Duschekia fruticosa , Betula middendorffii. B TpaBHHO-xycTapHHHxoBOM 
apyce oObiHHbi Ledum decumbens, Chamaepericlymenum suecicum , Coptis trifolia , Ca- 
rex globularis, Equisetum sylvaticum , Aconogonon tripterocarpum , Veratrum oxysepa- 
lum h AP- Otmcthm, hto ejib oObiHHO npoH3pacTaeT p^AOM c Alnus hirsuta ; HMeeTca He- 
MHoroHHcneHHbiH >xH3Hecnoco6HbiH noApocT ejien. 

Ha HexoTopbix ynacTxax Ha bmcothom npeAejie OTAejibHbie ejiH npoH3pacTaiOT b co- 
CTaBe JlHCTBeHHHHH0-KaMeHH06epe30BbIX JieCOB C pa3pe>KeHHbIM CTJiaHHKOBbIM apy- 
com (coMKHyTocTb 0.5 — 0.7), b cocTaBe KOToporo Oojibinoe ynacrae npHHHMaeT Du¬ 
schekia fruticosa. TpaBjmo-xycTapHHnxoBbiH apyc 6onee pa3HOo6pa3eH, neM b oxapax- 
TepH30BaHHbIX Bbirne JIHCTBeHHHHHHKaX (HapflAy c BbIHienepeHHCJieHHbIMH BHAaMH 
pacTyT Carex pallida , Equisetum sylvaticum , Avenella flexuosa h Ap.)> npeo6jiaAaiOT 
pa3H0TpaBH0-KycTapHHHK0B0-3ejieH0M0iHHbie h KycTapHHHKOBO-pa3HOTpaBHbie rpyn- 
nHpoBKH. B hhx Tax>xe ejib HepeAKO npoH3pacTaeT p^AOM c Alnus hirsuta , a HeMHoro- 
HHCJieHHblH eJlOBblH nOApOCT 6ojree pa3H0B03paCTHbIH, HeM B JIHCTBeHHHHHHXaX. no- 
AO OH bie jieca oTMeneHbi Ha cxjioHax, 3aiAHmeHHbix ot bo3Achctbhh npeoOjiaAaiomHX 
b 3hmhhh nepHOA BeipoB. /JeTajibHoe HccjieAOBaHHe BbicoTHoro npeAena ejieii 3aTpyA- 
HeHO H3-3a MOIAHOrO pa3BHTH5I XeApOBbIX CTJiaHHXOB H TpyAHOCTbK) HCCJieAOBaHH^ Jie¬ 
COB b jieTHHH nepHOA- 

PaccMaTpHBaa oco6chhocth Tonorpacjmqecxoro pa3MemeHHH ejien bo BHenoHMeH- 
Hbix ypoHHmax b ^mcxom pe(f>yrHyMe, otmcthm 3HaHHTejibHyio pa3HHijy «onraMajib- 
Hbix» MecT npOH3pacTaHHH, t. e. axoTonoB, TAe cocTOJmne ejien HaHJiyqmee. Ha cxjio- 
Hax Ha BepTHxanbHOM npeAejie pacnpocTpaHeHHfl ejien Jieca c ee ynacraeM npHyponeHbi 
x ynacTxaM c noBbimeHHbiM noBepxHOCTHO-npoTOHHbiM yBjiaameHHeM, xoTopbie, bhah- 
mo, OTjiHnaiOTCJi no Mep3JiOTHOMy poxHMy noHB. 3apocjiH ojibXH h ojibxoBHHxa, npeo6- 
JiaAaiomHe Ha noAoOHbix ynacTxax, xapaxTepH3yiOTCfl 6oJiee matxhmh h TenjibiMH mhx- 
poxjiHMaraHecxHMH xapaxTepHCTHxaMH (A. B. AjkJjhmob, ycTHoe coo6meHHe). B to >xe 
BpeMH Ha HaAnoiiMeHHbix Teppacax h Ha CTapon noHMe HaHOojiee xpyrmbie ejiH c npa- 
BHJIbHOH nHpaMHAajIbHOH XpOHOH H eJIH C MaXCHMaJIbHbIM XOJIHHeCTBOM HIHHieX npoH3- 
pacTaioT Ha xopomo ApeHHpoBaHHbix bwcoxhx cyxnx yBanax, Ha cynecnaHbix noHBax. 

TaxHM o6pa30M, npn HCCjieAOBaHHH <oxcTpeManbHbix» MecT npoH3pacTaHH*i ejien 
cneuHajibHoro H3yqeHH5i TpeOyioT oco6chhocth noHBeHHoro yBjia)XHeHHfl, ypoBeHb 
TenjiooOecneHeHHocTH h Apyrne (JjaxTopw. 

Oco6eHHOCTH nJIOAOHOUieHH^ H B0306H0B JICHH5I ejiH 

EcTecTBeHHoe B03o6HOBJieHHe ejiH b ^mcxom pe(j)yrHyMe yAOBJieTBopHTejibHoe, o 
hqm CBHAeTejibCTByioT xopomo Bbipa^ceHHan TOHxoMepHaa nacTb ApeBocToa h 6ojibmoe 
xojiHHecTBO pa3HOB03pacTHoro noApocTa. Bbicoxaa )XH3HemiocTb ejien m ycnemHoe ec- 
TeCTBeHHOe B0306H0BJieHHe yxa3bIBaiOT Ha yCTOHHHBOCTb (JjHTOUeHOTHHeCXHX n03HAHH 
3toh nopoAbi. ^CH3Hecnoco6HbiH pa3HoSo3pacTHbiii noApocT ejiH cymecTByeT bo Bcex 
ranax jiecoB. B aojihhhmx jiecax HaH6ojibiiiee xojihhcctbo pa3HOB03pacTHoro noApoc- 
Ta OTMeHeHO B TOnOJieBO-JIHCTBeHHHHHblX, XeApOBOCTJiaHHXOBO-XyCTapHHXOBblX pa3HO- 
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TpaBHbIX Jiecax H B eaOBO-aHCTBeHHHHHbIX, KeflpOBOCTJiaHHKOBO-KyCTapHHKOBbIX H Kyc- 
TapHHHKOBo-pa3HOTpaBHbix Jiecax. B nocjiejjHHX Ha ynaencax, rae KoannecTBo ejioBoro 
noapocTa He yciynaeT ancTBeHHHHHOMy, b aaabHenmeM, bh/ihmo, CBeramoGnBaa jihct- 
BeHHHua MoaceT 6biTb BbiTecHeHa ejibio. B CMemaHHbix aecax no CKjioHaM eaoBbin no- 
apOCT pa3BHT BO Bcex ranax JieCOB. B KeapOBOCTaaHHKOBblX JllICTBeHHHHHHKaX C eaH- 
HHHHbiMH enHMH HH3Koro 6oHHTeTa Ha CKJiOHax pa3H0B03pacTHbiH noapocT eaen pac- 
npeaeaeH HepaBHOMepHO, KypraHaMn h CKomjeHTpnpoBaH oxoao BpeMeHHbix BoaoTOKOB. 

Oco6oe BHHMaHMe HaMH 6biao yaeaeHo HCcaeaoBaHHio ceMeHHoro B03o6HOBaeHna 
eaen. T. <£. CTapHKOB (1958) yica3biBaji, hto xopouiee ceMeHomeHHe eaen b ^mckom 
eaoBOM ocTpoBe, cxopee Bcero, HaSaioaaeTca pa3 b 6— 7 JieT. O. B. JIaBpHHeHKO h 
H. A. JIaBpHHeHKO (2003) oTMenaiOT, hto b TyHapoBbix ocTpoBHbix eabHHKax, hccmot- 
pa Ha o6nane uinmeK, ceMeHa BbnpeBaiOT peaxo, no HexoTopbiM aaHHbiM — pa3 b ae- 
caraaerae. HannHaa c 2001 r. eaceroaHO oueHHBaaocb naoaoHomeHne ean b aoanHe 
p. Rmzl. HanSoabuinn ypoacan hihuick 6biJi oTMeneH b 2002 r. PacKphirae OTaeabHbix 
uiHmeK HanHHaeTCH b nepBOH aexaae ceHTa6pa, b 2002 r. 6— 7 ceHTa6pa yace 6biJiH ot- 
MeneHbi OTaenbHbie pacKpbiTbie luhihkh. 

Eoabmaa nacTb HopMaabHo pa3BHTbix uiHmeK pacnoaoaceHa b BepXHen Haora Kpo- 
Hbi eaen, b cpeaHen Hacra KpoHbi hx Maao, mhoto oaHoOoKHX, Heaopa3BHTbix uinmeK. 
Ha xoporno ocBemeHHbix nacTax KpoHbi rnnuieK oObihho Sojibuie, neM b tchh. naoaoHo- 
cht ejib b pa3aHHHbix ranax jiecoB HepaBHOMepHO. B aoanHHbix aecax Han6oabmee xo- 
annecTBo niHrneK C03peBaeT Ha eaax, pacTymnx no onyuixaM h Ha OTaeabHO oroamHx 
aepeBbax, rae oTMeneHbi KpynHbie hihhikh (aJMHon ao 55 — 58 mm) c HanSoabmnM ko- 
anHecTBOM ceMaH (ao 148). B npeo6aaaaK>mnx no 3aHHMaeMon naomaan aoaHHHbix 
eaoBO-ancTBeHHHHHbix h TonoaeBO-eaoBo-aHCTBeHHHHHbix aecax Ha eaax HinmeK Ma¬ 
ao, ohh MeHbuiero pa3Mepa c HeOoabuiHM KoaHHecTBOM acn3Hecnoco6m>ix ceMaH. Ifere- 
pecHO OTMerara, hto aepeBba, pacTymne Ha bbicokoh nonMe oxoao Kpaa CBeacero pen- 
hoto oOpbiBa (b MecTax, rae pexa npoxaaabiBaeT ce6e HOBoe pycao) h xopomo ocBe- 
meHHbie, npaKranecKH He naoaoHocaT. Bo3mo)kho, 3aecb BCTynaeT b cnay (J>aKTop 
HeyaoBaeTBopHTeabHoro rnapoaornnecKoro peacnMa noHBbi nan HeaocTaTOHHoro mh- 
HepaabHoro nHTaHHa H3-3a cnabHoro apeHaaca. B aHCTBeHHHHHHKax KeapoBOCTaaHHKo- 
bmx c eaHHHHHbiMH eaaMH no cxaoHaM conox naoaoHocamne ean OTMenaancb oneHb 
peaKo, npnneM hihuikh, KaK npaBHao, 6bian Heaopa3BHTbi. 

IIIhuikh ean H3 JImckoh nonyaaunn MeaKHe, ananHapHnecKon, peace y3Koanae- 
BHaHOH (J)opMbi, hx pa3Mepbi: a-mma 51.3 ± 9.9 mm, mnpHHa 15.8 ± 1.9 mm, a no aaH- 
hwm T. O. CTapHKOBa (1958), annHa — 6.5 cm, mnpHHa — 2.8 cm. CeMeHHbie nemyn 
npeHMymecTBeHHO OKpyrabie aeabHOKpaimbie, aanHa 11.8 ± 1.2 mm, mnpHHa 10.3 ± 
± 0.6 mm; cpeaHee KoannecTBo ceMeHHbix nemyn b mmiiKe — 85—90. Pa3Mepw «aM- 
ckhx» mnmeK Haxoa^Tca Ha HnarneM npeaeae CTaHaaprabix pa3MepoB mnmeK ean, ko- 
Topbie cocTaBaaioT 5—8 X 2 — 4 cm, npn cpeaHeM 3HaneHHH aaHHbi rjw BHaa 6.2 cm 
(npaBanH, 1975). Ha npnMepe npeaTyHapoBbix aecoB Ypaaa 6biao noxa3aHo, hto npn 
yxyameHHH KaHMaTa h rnaponornnecKoro peacHMa HaGaioaaancb yMeHbmeHHe aammi 
mnmeK ao 40 — 45 mm h pe3Koe CHHaceHne b hhx KoannecTBa ceMaH. JJjin cpaBHemia, 
b TaeacHon 30He Ypaaa aanHa mnmeK cooraBaaeT 55 — 70 mm (MaMaeB, 1972; MaMaeB, 
nonoB, 1989). 

CpeaHee KoannecTBo ceMaH b 2002 r. cocTaBaaao 50 ±31 hit. npn cpeaHen aaHHe 
mnmeK 54.6 ± 10.4 mm (15 % mnmeK 6bian nycraiMn). B 2003 r. npoueHT nycraix mn- 
mex 6bia ropa3ao Bbime — 6oaee 60, a KoannecTBo ceMaH b «noaHbix» mnmKax npn nx 
cpeaHen aanHe 37.0 ± 5.0 mm He npeBbimaao 30 hit. KanecTBo ceMaH ean b >Imckom pe- 
4>yrnyMe b cpaBHeHnn c apyrnMH nacTaMn apeaaa oneHb HH3Koe. BcxoacecTb ceMaH, 
co6paHHbix b 2002 r., cocTaBnaa 15 % n 37 % noamax ceMaH ocTaancb HenpopocmnMn, 



t. e. o6mee kojikhcctbo >KH3Hecnoco6Hbix ceMHH paBHfljiocb 52 %. KanecTBO ccmah c6o- 
pa 2003 r. GbiJio Bbime, HecMOTpa Ha hh3khh ypo>Kan uiHiiieK: npopocjio 28 % ceMJiH, 
ocTajiHCb HenpopocniHMH — 37 %. IlpoBepKa xanecTBa ceMjm ejiH, coGpaHHbix b (f>eBpa- 
Jie 1956 r., npOBeAeHHaa T. O. CTapHKOBbiM (1958), noKa3ajia, hto BcxoxcecTb ceMjm 
cocTaBJiHJia 13 %, a 44 % ceM^H 6biJiH nycTbiMH. /(jui cpaBHeHH* yxa>KeM, hto cpeAHjra 
BCXO^CeCTb CeMflH ejiH CHOHpCKOH H3 eBpOneHCKHX H BOCTOHHOCHOHpCKHX nonyJlHU,HH 
paBH^eTCH 82 % (MaMaeB, riorioB, 1989). 

Bee 1000 ceMHH c KpbuiaTKOH H3 ^Imckoh nonyjunjHH ejiH cocraBJiaeT 2.6 r (no ash- 
hwm F. CD. CTapHKOBa ( 1958), Bee 1000 oSecKpbuieHHbix ceM;m — 2.25 r). jiHHa ce- 
mhh 3.5 ± 0.7 mm, iuHpHHa2.6 ± 0.5 mm, ajthhb c KpbuiaTKOH 10.8 ± 2.1 mm. CornacHO 
C. A. MaMaeBy h n. n. IIonoBy (1989), cpe^HBH A-tfHHa ceMflH ejiH chGhpckoh okojio 
4 mm, niHpHHa 2.0 — 2.3 mm, Bee 1000 ceMBH H3MeH5ieTCfl ot 0.5 ao 5.5 r. Bee 1000 ce- 
mhh b npeAenax 2.5—3.0 r xapaKTepeH ajia npeATyHApoBbix JiecoB, OKCTpeMajibHbix 
MecTooSHTaHHH Ha npeAOJie pacnpocTpaHeHHfl BHAa. 

Mop(f)OMeTpHHecKaa o6pa6oTKa 400 xbohhok, oTo6paHHbix Ha B3pocjibix bmcoko- 
6oHHTeTHbix AepeBb^x Ha BbicoTe okojio 1.5 m, noKa3ajia, hto AJiHHa xbohhok cocTaBjni- 
eT 14.87 ± 2.57 mm, A^aMeTp — 1.09 ± 0.13 mm. C. A. MaMaeBbiM h n. n. IIonoBbiM 
(1989) 6buio noKa3aHo, hto reorpacfwHecKoe MecTonojio>KeHHe nonyjnmHH Picea obo¬ 
vata BJiHHeT Ha npoueccbi pocTa, onpeAejnnomHe pa3Mepbi xboh h HiHineK. FlpH npoABH- 
)KeHHH Ha ceBep yMeHbuiaiOTCfl KaK pa3Mepbi xboh, Tax h pa3Mepbi HiHineK. B 3anaAHOH 
nacTH apeajia P. obovata j\nw Ha xboh b jiecoTyHApe cocTaBJuieT 10 — 11, b npeATyHA¬ 
poBbix jiecax — 11—12, b ceBepHOH Tanre — 12 — 13, b cpeAHen Tanre — 12—14 mm 
(MaMaeB, FlonoB, 1989). ^MCKan nonyjnmHa no pa3Mepy xboh eooTBeTCTByeT ejwM H3 
cpeAHeTae^cHOH 30Hbi, ho, bo3mo>kho, AJiHHa xboh b HameM cjiynae HCKyecTBeHHo 3aBbi- 
rneHa, Tax KaK Bee o6pa3ijbi 0T6HpajiHCb H3 hh^chch Haora KpoHbi, TAe paaMepbi xboh 
o6bihho HanGoJibHiHe. 

ripoHcxojKAeHHe ilMCKoro pejiKKTOBoro ejiOBoro ocTpoBa 

BpeMH H npHHHHbl B03HHKHOBeHHH H30JIHpOBaHHbIX MeCTOHaXOXCAOHHH AOpeBbeB K 
ceBepy ot coBpeMeHHOH rpaHHijbi cBH3aHbi b nepByio onepeAb c AHHaMHKOH hx apeajia b 
njiencTOijeHe—rojioueHe. Ejib — 3AH(j)HKaTop TeMHoxBOHHbix JiecoB, ee HCKonaeMbie 
ocTaTKH H3BecTHbi A^JieKO 3a npeAejiaMH coBpeMeHHoro apeajia. B AOJieAHHKOBoe BpeMH 
TeMHOXBOHHbie jieca 6buiH mnpoKo pacnpocTpaHeiibi Ha eeBepo-BOCTOKe A3hh. B paH- 
HeM — Hanajie cpeAHero njiencToijeHe, b cbh3h c pa3BHTHeM ropHo-AOJiHHHoro oJieAeHe- 
hhh h H3MeHeHH^MH KJiHMaTa, TeMHOXBOHHafl Taiira, paHee cymecTBOBaBiuaH b BepxHeM 
nonce rop, cnycTHjiacb Ha hx hh^chhc ypoBHH h Me)KropHbie paBHHHbi. TeMHOXBOHHbie 
Jieca B 6ojiee KOHTHHeHTajIbHbIX yCJIOBHJIX HaCTHHHO BbITeCHJIJIHCb JIHCTBeHHHHHbIMH 
(J)opMau,HHMH (MajibimeB, rieniKOBa, 1984). B TeneHHe njieHCTOijeHOBoro h rojioijeHO- 
boto nepnoAOB, Gorarax reojiorHnecKHMH h KJiHMaTHHecKHMH coGbiraaMH, apeaji Picea 
obovata MHoroKparao H3MeH;uiC5L ^aHHbie o ceBepo-BocTOHHOH nacra coBpeMeHHoro 
apeana ejiH chGhpckoh oTpbiBOHHbi, bhahmo, Me^cAy 9 h 8 tbic. jieT HaaaA ejib Aocrarjia 
coBpeMeHHOH rpaHHAbi CBoero apeajia b hh^chcm TeneHHH p. JleHbi. MaTepnanoB, htoGm 
cyAHTb o BpeMeHH npoHCXOKAeHira h h30ji^ahh ocTpoBHoro MecTOHaxo^AOHHH ejieii b 
AOJiHHe p. ilMbi, He AOcraTOHHo (KpeMeHeijKHH, MaicfloHajibA h Ap., 1996). FlajiHHOJio- 
THHecKHe HcejieAOBaHHa b GacceHHe HHmiero TeneHHJi p. 5luu He npoBOAHJiHCb. 

Ha KpaHHeM eeBepo-BOCTOKe A3 hh b njiencTOijeHe nponcxoAHjiH H3MeHeHH5i 
ypoBHH Mop a, HeoTeKTOHHnecKHe noABH)KKH, nepepacnpeAejieHHe peHHoro ctokb, 
tph^cabi Gbijih ropHO-AOJiHHHbie ojieAeHeHHa, MHoroKparao H3MeH5iJic5i kjihmbt. Meac- 
JieAHHKOBaH (j>a3a b cepeAHHe njiencToijeHa co cpaBHHTeJibHo TenjibiM kjihmbtom 3Ha- 
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MeHyeTCH mopckhmh xpaHcrpeccnaMn. Bo BpeMH Ka3aHijeBCKoro MeaoieAHnKOBbfl 
(128—74 xbic. ueT Ha3aA) b nepByio MopcKyio xpaHcrpeccnio c(j)opMnpoBajincb 6jiH3Kne 
k coBpeMeHHbiM OHepTaHHH 6eperoB ceBepHoro no6epe>Kb5i OxoTCKoro Mopa (EncKe, 
1975; KyjTaKOB, 1980). PacraTejibHocTb, cxoAHas c coBpeMeHHoii b io>KHon Oxothh n 
b ueHTpajibHOH nacxn KaMnaTKH, b 3tot nepnoA AoxoAMJia a o SacceiiHOB pex nemKn- 
hw n AHa^bipa. HacTynHBinee 3aTeM 3bip;iHCKoe ojieAeHeHne oxoABnHyjio ceBepHyio 
rpaHHuy jiecoB k lory n Bbi3Bajio BbiMnpaHne xeMHoxBonHbix nopoA Ha 6ojibmnx xeppn- 
xopnax (ToiiManeB, lOpijeB, 1968; rnxepMaH, 1985). 

KaprHHCKoe Me^cjieAHHKOBbe (60—27.4 Tbic. ueT Ha3aA) paccMaxpnBaexca Kax 3no- 
xa, xapaKTepw3yK)maflCfl KJinMaxnnecKnMn vcjiobhhmh, 6jih3khmh k coBpeMeHHbiM. 
B CeBepHOM ripnoxoTbe cjion, AaxnpoBaHHbie npnMepHO 30—33 tbic. jieT Ha3aA (otjio- 
>KeHHH Ha p. TaHOH, npHMepHo b 150 km 3anaAHee #MCKoro enoBoro ocxpoBa), nMeiox 
cnoponbiJibueBbie cneKxpbi, 6jin3Kne k cnexxpaM coBpeMeHHbix JiecoxyHApoBbix co- 
o6mecxB. Bhahmo, b KaprnHCKnn HHxepBaji b ceBepHOM npnoxoxbe ninpoKo pac- 
npocxpaHfljiHCb JiwcxBeHHHHHbie JiecoxyHApbi, HepeAOBaBmnecji c 0C0K0B0-3JiaK0BbiMH 
h KycxapHH4K0BbiMH xyHApaMn. no penHbiM AOJiiiHaM cymecxBOBajiH peAKOcxoiiHbie 
JiHcxBeHHHHHbie Jieca, BKJHOHaBinne eub, a no ropHbiM CKJiOHaM — aapocjin KeApoBoro 
cxnaHHKa (JIo^ckhh, rjiymKOBa, 1997). 

B nepnoA capxaHCKoro ojieACHeHim (27.4—12.5 xbic. Jiex Ha3aA) b ycjiOBnnx Maxcn- 
MajibHoro noxonoAaHHH KjiHMaxa b CeBepHOM npHoxoxbe rocnoACXBOBajia xyHApoBaa 
pacxHxenbHocxb — 3JiaKOBO-ocoKOBbie, 3JiaKOBO-MoxoBbie, a no hh3khm CKJiOHaM h 

peHHbIM AOJIHHaM-KyCXapHHHKOBbie H epHHKOBbie XyHApbl. B AOJIHHaX MeexaMH co- 

xparouiHCb ynacxKH jincxBeHHHHHon necoxyHApw (AHAepcoH n AP-, 1997). JTeAHHKH b 
npn6pe>KHbix panoHax cymecxBOBajin Ha Bbicoxe 400 — 500 m HaA yp. m., moiahooxb h 
ynacxne aojihhhbix jicahhkob b npnoxoxbe yBejinnnBajincb b bocxohhom HanpaBJieHnn, 
a no Mepe yAajieHna b rny6b MaxepnKa HHxeHCHBHoexb ojieAeHeHHJi aaMexHo naAana 
(rjiyniKOBa, 1982). BepxnKajibHaa rpaHnija Jieca 3HannxejibHO cHH3Hjiacb. CpeAHeroAO- 
Bbie xeMnepaxypbi 6buin HecKOJibKo Bbirne coBpeMeHHbix 3a cnex noBbimeHHH 3 hmhhx, 
Koxopbie KOMneHCHpoBajincb noHH^ceHneM jiexHHX. B uejioM KJiHMax 6biJi 6onee cypo- 
BbiM h cpaBHHxenbHo cyxHM. PacxHxeJibHocxb oxjiHnajiacb ox coBpeMeHHon, cKopee, ko- 
jiHHecxBeHHbiMH, HeM KanecxBeHHbiMH, nepxaMH (BacbKOBCKnn, 1958). TpaHnua cyrnn 
ceBepHoro h ceBepo-3anaAHoro no6epe>Kbfl OxoxcKoro Mopa okojio 21.5 xbic. Jiex Ha3aA 
npoxoAHjia b cpeAHeM b 100 — 120 km io>KHee coBpeMeHHon. 3xa cpaBHnxejibHO y3Kaa 
nojioca norpy3HBmenca BnocjieACXBnn cymn, bhahmo, 6biJia y6e)KnmeM jxjm ApeBecHon 
n KycxapHHKOBon pacxHxejibHOCXH b xeneHne jicahukobbix nepnoAOB no3AHero mien- 
cxoueHa, rAe nepoKHBajin ojieAeHeHne Larix cajanderi , Populus suaveolens , Chosenia 
arbutifolia , Betula platyphylla , B.fruticosa n AP- (J1o>kkhh, 2002). 

OKOHnaxejibHo cxaHOBjieHne coBpeMeHHon 6eperoBon jihhhh Ha ceBepe OxoxcKoro 
Mopa npoH3ouuio b KOHije njiencxoijeHa—Hanane rojioijeHa (KyjiaKOB, 1980). B 6opeajib- 
Hbin nepnoA rojioueHa, b nepnoA KJinMaxnnecKoro onxnMyMa okojio 8 xbic. Jiex HaaaA bo 
MH ornx nacxax apeajioB npon3omjio MaKCHMajibHoe npoABn>KeHne JiecoB n KpynHbix Ky- 
cxapHHKOB Ha ceBep b 30Hy xyHAp. npHMepHo 8.3 xbic. jiex Ha3aA 6bicxpo pacnpocxpaHHji- 
ca KeApoBbin cxjiaHHK, AocxnmyB coBpeMeHHbix rpaHHA apeajia. Okojio 6.5 — 6 xbic. Jiex 
Ha3aA b CeBepHOM npnoxoxbe rocnoACXBOBajin CBexjioxBonHbie jincxBeHHnHHnKn, bo3- 
mo>kho, c ynacxneM 6epe3. BepxHini ipaHnua Jieca 6biJia Bbirne coBpeMeHHoii npnMepHo 
Ha 500 m. KeApoBbin cxjiaHnK (jiopMnpoBaji b ropax caMOcxoaxeAbHbin noac. JlexHnn 
KJiHMax xapaKxepn30BajiCH jiexHHMn xeMnepaxypaMn n KOJinnecxBOM ocaAKOB, upeBbi- 
maiomnMn coBpeMeHHbie (AHAepcoH n AP-, 1997; J1o>kkhh, TnyuiKOBa, 1997). 

TaKHM o6pa30M, b CeBepHOM npnoxoxbe b AOJinHax peK jincxBeHHnHHbie jieca c 
4>parMeHxaMn ejibHnKOB 6buin 6ojiee njin MeHee rnnpoKo pacnpocxpaHeHbi b nepnoA 
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nocjie^Hero KaprHHCKoro Me>KjieAHHKOBbfl. EoTaHHico-reorpa(|)HHecKafl HHTepnpeTaijHfl 
AajibHeiiiimx coSbithm KOHua njieiicToueHa — Hanajia ronoueHa mo>kct 6bitb aboakoh. 

MO)KHO npeOT 0 J 10 >KHTb, HTO H30JIJmHfl TeMHOXBOMHbIX HeCOB B CeBepHOM ITpH- 
oxoTbe ot ocHOBHoro hx apeana, pacnojio>KeHHoro Ha 3anaAHOM, ioro-3anaAHOM no- 
Sepe^cbHX OxoTCKoro Mops, npoinouma b KOHue imeHCTOuena, b nepnoA capTaHCKoro 
oJie^eHeHHH. 3 to CBH3ano c Hcne3HOBeHHeM ejiH Ha TeppiiTopnii. pacnojio>KeHHOH Ha 
MecTe coBpeMeHHoro Mopcxoro mejibc|)a, norpyaHBuierooi b pe3yjibiaTe TpaHcrpeccHH 
b coneTaHHH c ropHO-AOJJHHHbiM oae^eHeHHeM, 3amiBiiiHM mupoKyK) nonocy ropHbix 
xpe6TOB BAOJib cc})opMHpoBaBmeroca OxoTCKoro no6epe>Kbfl. Bo BpeMH ototo nocjieA- 
Hero oneAeHeHM jihctbchhhhhhkh c enbK) coxpaHHJiHCb TOJibKO b pe(j}yrHyMe b aojikhc 
p. ilMbi, a c ocTajibHOH TeppHTopHH Hcne3JiH. YKayKQM, hto b cnoponbiJibueBbix CneK- 
Tpax pa3JiHHHbix paHOHOB CeBepHoro npnoxoTbfl nbuibua ejm 6buia oTMeneHa b pa3- 
JlHHHblX CJIOHX BnJIOTb AO KapTHHCKOTO HHTepBaJia BKJHOHHTeJlbHO, a n03AHee OHa He 
BCTpenaeTCfl (JIo>kkhh h AP-, 2002). 

Momio Taioxe npeAnojio>KHTb, hto ejibHHKH b GacceHHe p. 5\ubi hmciot 6ojiee mo- 
jioaoh rojioqeHOBbiH B03pacT, h mx h30jwuhh CBH3aHa c KOJie6aHnHMH KJiHMaTa b otot 
nepnoA- ripn TaKOH HHTepnpeTaijHH coGbrnm ejib b nepnoA capTaHCKoro oneAeHeHHH, 
bmahmo, coBceM HCHe3Jia c ceBepHoro n ceBepo-3anaAHoro Oxotckoto no6epe)KHH. 
IIo3AHee, bo BpeMa HanGoJiee Tenjibix (J)a3 roJioueHa (b Hanajie ApeBHero rojioijeHa 
12—10 Tbic. JieT Ha3aA hjih b nepnoA KJiHMaTHHecKoro onTHMyMa okojio 8 Tbic. neT Ha- 
3aA), H3 pe^yrayMOB, pacnojiaraBiiiHxcji aanaAHee hjih K»KHee, ejib pacnpocTpammacb 
Ha ceBep, nocejunicb b xpynHbix penHbix AOJiHHax. OAHaico H3-3a nepeAOBaHHfl b rojiou,e- 
He KJiHMaTHHecKH KOHTpacTHbix (|)a3 ejib coxpaHHjiacb ao HacToamero BpeMeHH tojibko 
b oahom pe^yrnyMe, HanOonee noAxoA^meM no 3Aac|)HHecKHM (J>aKTopaM. KocBeHHbiM 
noATBep>KAeHHeM Taxon rnnoTe3bi hbjihiotcji nccjieAOBaHHH K. B. KpeMeHeijKoro c co- 
bbt. (1996), noKa3aBHiHe no AaHHbiM AarapoBOK HCKonaeMbix ocTaxKOB, hto b nepnoA 
8 — 5 Tbic. JieT Ha3aA nponcxoAnno npoABH^ceHne Ha ceBep ejin, jiHCTBeHHHijbi, 6epe3bi, 
KeApoBoro CTJiaHHKa h KycTapHHHKOB. no3AHee rpaHHAbi apeajioB othx ApeBecHbix no- 
poA nocTeneHHO oTcxynajin Ha ior, h k Hanajiy cy66opeajia (4.5 — 4 Tbic. JieT Ha3aA) hx 
ceBepHbie rpaHHAbi b uenoM npnwiJiH coBpeMeHHbie onepTaHHa. 

B cpeAHeM — no3AHeM ronoueHe b GacceHHe p. Rmli npoHexoAHJio jiOKajibHoe H3Me- 
HeHHe rpaHHii, jiecoB c ynacraeM ejiH b npeAejiax oahoto hjih HecKOJibKHX 6jih3ko pacno- 
jio^KeHHbix pecjjyrayMOB — pacuinpeHne b 6ojiee Tenjibie onoxn h coKpaiAeHHe b nepnoA 
nOXOJIOAaHHH. CBHAeTeJIbCTBOM HeOAHOKpaTHbIX H3MeHeHHH rpaHHU ejIbHHKOB HBJWeTCH 
cymecTBOBaHHe HecKOJibKHX OTHocHxejibHO H30JinpoBaHHbix nonyjumHH ejin b CeBepHOM 

ripHOXOTbe-OCHOBHOH B AOJIHHe p. JlMbl H ee npHTOKOB H He 60 JIbIHHX H30JIHp0BaHHbIX 

Ha pexax nonepeHHaa, CepAueKaMeHHaa, Byonax h b 6yxTe CpeAHen. /JonycxaeM Taioxe, 
hto b AaHHOM paiiOHe cymecTByioT eme He BbMBJieHHbie HeGojibinne petJjyrayMbi ejieii. 

B 3aKJiiOHeHHe otmcthm, hto Bonpoc o npoHCxo^KAemm h B03pacTe pe(J)yrHyMa Pi- 
cea obovata b SacceiiHe p. #Mbi — nepe>KHJia jih TaM ejib capTaHCKoe ojieAeHeHHe, co- 
xpaHHBHiHCb co BpeMeHH cpeAHero njieiicToijeHa, hjih )xe ejibHHKH hmciot 6onee mojio- 
AOh, paHHerojioAeHOBbiH B03pacT — ocTaeTca oTKpbiTbiM h TpeSyeT u,ejieHanpaBJieHHo- 
ro H3yHeHHJi. 

B OTJiHHHe ot ^mckoto ejioBoro pe(j)yrHyMa HCTopna TeMHoxBoniibix JiecoB Ha KaM- 
naTKe npHBJieKana BHHMaHHe mhothx HCCJieAOBaTejien (KapnaneBCKHH, MeTejibijeBa, 
1966; EpainjeBa, EBTeeBa, 1967; UlaMinHH, 1967; CioiGa, 1975; MaHbKo, BoponiHjioB, 
1978). Ha KaMHaTKe caMOCTOATejibHyio «ocTpoBHyio» H30JiHpoBaHHyio nacTb apeajia 
o6pa3yeT Picea ajanensis , nponapacraiomafl b ochobhom b ueHTpajibHOH nacTH KaMHaT- 
ckoh AenpeccHH. B BepxHenjieHCTOU,eHOBoe Me^cjieAHHKOBbe ejioBbie jieca cymecTBOBa- 
jih h Ha 3anaAHOM, h Ha boctohhom noGepe^cb^x KaMnaTKH h Jinnib nocjie nocjieAHe- 
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ro (capTaHCKoro) ojieAeHeHHa npoH3oniJio pe3Koe coicpameHHe apeajia ejibHHKOB, ohh 
JiOKajiH3HpoBajiHCb b ljeHTpajibHOH KaMHaTCKOH Aenpeccnn (BpafiueBa, EBTeeBa, 1967; 
Ojhohhh, 1969). B Hauajie rojioueHa b Gojibiuen uacra aojihhh p. KaMnaTKH npoH 3 - 
pacxajiH 6epe3HHKH, a b cepeAHHe BepxHero ronoueHa noA nojior 6epe3HHKOB m pe- 
4>yrHyMOB npoHHKJia eub, BbiTecHflfl 6epe3y, OAHOBpeMeHHO nponcxoAHJio pacuinpeHue 
apeajia micTBeHHHUbi (KapnaneBCKHH, MeTejibueBa, 1966). IlajiHHOJiorHHecKHe nccjie- 
AOBaHHH noKa3ajiM, hto nbuibija ejiH coAepmiTCfl bo Bcex ropH30HTax HeTBepraHHbix ot- 
jio^ceHMH ueHTpajibHOH KaMHaTKH, ho KOJiimecTBO ee 3HaHHTejibHO KOJieGjieTca (Epan- 
ueBa, EBTeeBa, 1967; CicnGa, 1975). B TeneHne rojioueHa apeaji ejiH a^HCKOH hcoaho- 
KpaTHo H3MeH5iJicfl, b HacToamee BpeMB Ha KaMHaTKe nponcxoAHT He3HaHHTejibHoe 
pacuinpeHMe nnomaAH euoBbix jiecoB 3a cneT ee BHeApemui b 6epe3H5iKH h jihctbchhhh- 
hhkh (MaHbKO, BopouiHjioB, 1971; HemaTaeBa h AP-, 2003). 

PejiHKTOBbie bhah ^mckoto enoBoro ocTpoBa 

Oco6oe MecTO cpeAH pe(J)yrHyMOB pejiHKTOBOH uecHOH (Jmopbi 3aHHMaeT #mckhh ejio- 
BblH OCTpOB. no AaHHbIM A. U. XoxpHKOBa (1989), ero AH(j)(j)epeHUHaJIbHbIMH BHAaMH BB- 
jbuotca Allium ochotense, Matteuccia struthiopteris, Moneses uniflora, Angelica genufle- 
xa , Clematisfusca — feMH0XB0HH0Tae>KHbie bhah, 3a npeAeuaMH enoBoro ocTpoBa HeH3- 
BecTHbie. MccjieAOBaHRH nocjieAHHx neT noKa3ajin, hto TOJibKO 2 BHAa H3 ototo cnncica 3a 
npeAeuaMH AOJiHHbi p. 51mm b MaraAaHCKoii o6ji. He BCTpenaiOTCfl — Moneses uniflora h 
Allium ochotense , npuneM nocueAHHH Ha p. ^Me npoH3pacTaeT Ha ckjiohc b KeApoBOCTJia- 
hhkobom KaMeHHo6epe3HiiKe h b 3apocjiHx ojibxoBHHKa 6e3 yuacTH^i ejiH. OcTajibHbie bh- 
Abi H3BecTHbi He MeHee neM H3 3 MecTOHaxo>KACHHH b CeBepHOM npnoxoTbe. 

KaK OTMeHajiocb paHee, GacceHH HHHCHero TeueHHfl p. ^Mbi xapaKTepH3yeTca Gora- 
TOH AOJIHHHO-JieCHOH (J)JIOpOH, B COCTaBe KOTOpOH BCTpeHaeTCfl MHO>KeCTBO peAKHX, pe- 

jihktobwx bhaob pacTeHHH (Xoxp^KOB, 1979,1985, 1989; BepKyTeHKO, 1987; EepicyTeH- 
ko h AP-, 1989; MouajioBa, XopeBa, 1999). HanGojibimiH HHTepec npeACTaBJunoT bhah, 
uinpoKo pacnpocTpaHeHHbie b euoBbix jiecax 6ojiee kwkhhx pernoHOB. KpoMe nepeHHC- 
neHHbix Bbiuie, bo (f)jiope enoBoro ocTpoBa oGbiHHbi peAKHe b Apyrnx panoHax npno- 
xoTba Equisetum hyemale , Cinna latifolia , Melica nutans , Clematis fusca. H3 Apyrnx pe- 
-Thktob TeMHOXBOHHOTae^CHoro KOMnueKca Ha30BeM Equisetum sylvaticum , Huperzia 
selago , Streptopus amplexifolius , Alnus hirsuta , Maianthemum bifolium , Coptis trifolia , 
Adoxa moschatellina , Impatiens noli-tangere , Veronica humifusa , Orthilia secunda h AP- 
3Ta (j)Jiopa b o6meM OTunnaeTCfl Gcahoctbio no cpaBHeHHio c (jmopon euoBbix JiecoB b 
ochobhoh uacTH apeaua eun chGhpckoh. OcoGchhoctb (jmopbi #mckoto pe(J)yrHyMa — 
oojibinoe yHacrae b TpaBAHOM noKpoBe aojihhhhx JiecoB c yuacTHeM ejiH bhaob bhcoko- 
TpaBba (Vahlodea flexuosa, Phalaroides arundinacea , Glyceria lithuanica , Filipendula 
palmata , Senecio cannabifolius , Cacalia hastata, Artemisia opulenta h AP-X KOTopbie b 
npnoxoTbe HanGojibiuee pa3BHrae nojiyunjin b BbicoKOTpaBHbix KaMeHHo6epe3HHKax. 

B to yK e BpeMa h b Apyrnx panoHax npnoxoTbfl b TpaBHHOM apyce noiiMeHHbix Jie- 
COB, a MeCTaMH B ropHbIX JIHCTBeHHHHHHKaX H CTJiaHHKOBbIX 3apOCJI^X, AOCTaTOHHO IUH- 
poKO pacnpocTpaHeHbi oTAejibHbie TeMHOXBOHHOTae^CHbie bhah pacTeHHH, k npHMepy 
Equisetum sylvaticum , Huperzia selago , Impatiens noli-tangere , Orthilia secunda , Lin- 
naea borealis h AP- Hx pacnpocTpaHeHHe b AOJiHHax pa3jiHHHbix peK Gacceima Oxot- 
CKOTO MOpfl CJiy^KHT KOCBeHHHM nOATBep^CA^HHeM npOH3paCTaHHB B reOJIOTHHeCKOM 
npouuioM ejien na Gojibiueii uacra CeBepHoii h U,eHTpajibHOH Oxothh. /^ojihhh peK He- 
.lOMA^a h Tayn — OAHa H3 HanGojiee Gorarax TeMHoxBOHHOTae^cHbiMH pacTeHH^MH 
TeppHTOpHH B oGjiaCTH. Tlo BHAOBOMy COCTaBy TpaBHHO-KyCTapHHHKOBOTO apyca K Jie- 
ca\i AOJiHHbi p. ^mh HanGojiee 6 jih3kh AOJiHHHo-jiecHbie cooGmecTBa b cpeAHeM Tene- 
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hhh p. MajncanaH, npoTexaiomeH nonra napajmejibHo p. ilMe b 15 — 25 km ceBepHee. 
O^HaKO b oTjMHHe ot AOJiMHbi p. #Mbi Jieca no /jojnme p. MajiKanaH Heo^HOKpaTHO 
CMJibHO ropejin, a HanwHaa c 1930—1940-x ro#OB axTHBHO Bbipy6ajmcb, ho Ha HeSojib- 
uihx ynacTxax HeHapymeHHbix jiecoB pa3BHTbi oneHb MOuiHbie pa3H0B03pacTHbie jihct- 
BeHHHHHHKH. EjiOBo-JiHCTBeHHHHHbie Jieca Ha p. Eyonax (MonajioBa, 1996) no cocTaBy 
TpaBHHO-KycTapHHHKOBoro flpyca ropa3£o 6e#Hee noaooHbix JiecoB Ha p. ilMe; ohh ot- 
JinnaioTCH SojibniHM ynacTiieM KOHTHHeHTajibHbix bm£ob pacTeHHH (Betula fruticosa, 
OTcyrcTByiomafl b HH30Bbflx p. ilMbi, Hedysarum hedysaroides , Androsace septentriona- 
lis , Artemisia tilesii h ,np.) h cna6biM pa3BHTneM BbicoxoTpaBbH. 

HeoAHOKparaoe H3MeHeHne apeajia ejibHHKOB conpoBO>xnajiocb H3MeHeHHHMH b 
conyTCTByiomeH (})jiope xax b 6accenHe p. ilMbi, Tax n Ha conpenejibHon TeppHTopnn. 
MHorne pejjxHe b oOnacTH 6opeajibHbie bh/jm BCTpenatoTCH b rpaHHnamHX c jjojihh- 
HblMH eJlbHHKaMH BOflHO-GoJIOTHblX KOMnJieKCOB MaJlKanaHCKIiX TyHJjp, HH3HHHbIX 
ynacTKOB no npaBo6epe>xbK) p. XajiaHHnrn h b BepxoBbHX p. Cry^eHOH. 3,aecb co6npa- 
Jincb Scheuchzeria paiustris , Batrachium setosissimum , H3BecTHbie H3 2—3 MecTOHa- 
xo>K£eHHH b o6jiacTH, o6biHHbiMH BH^aMH hbjihk)tch ^ocTaTOMHO pejjxne Potamogeton 
natans , P. gramineus , Carex middendorffii , C. chordorrhiza , Eleocharis paiustris , Pla- 
tanthera tipuloides , Nupharpumila , Drosera anglica , Myriophyllum verticillatum , Oxy- 
coccus paiustris h jxp. 

TaxHM o6pa30M, 6 accenH p. ilMbi b hh^chcm TeneHHH xapaxTepH3yeTcn npHcyrcTBH- 
eM 3HaHHTejibHoro KOJinnecTBa pejiHKTOBbix 6 opeajibHbix bhjjob pacTeHHH xax b cocTaBe 
AOJiHHHo-jiecHoro, Tax h Tae>KHO- 6 ojiOTHoro (JmopHCTHHecxHX xoMnjiexcoB. 

CoBpeMeHHan jjHHaMnxa ilMCxoro pejinxTOBoro ejiOBoro ocTpoBa 

OueHHBan coctohhhc h nepcnexTHBbi cymecTBOBaHHH 5 Imckoh nonyjuiuHH, B. H. Ba- 
cnjibeB (1945) yxa3aji, hto Ha6jno^aK)TCH ycnjieHne pojin enn b CMemaHHbix ApeBOCTonx 
h pacniHpeHHe ee apeajia b 6acceiiHe p. ilMbi, #oxa3aTejibCTBOM Hero cjiy>KHT o6njine xo- 
pornero no/jpocra ejin b cpaBHeHHH c kojimhcctbom ee B3pocjibix oco6en. CoBpeMeHHOMy 
pacmnpeHHK) apeajia ejibHHKOB Ha Oxotckom no6epe>xbe npen^TCTByeT b ochobhom rop- 
HbiH pejibe(J). 3. M. HayMeHxo (1964) CHHTaji, HaoSopoT, hto Ha6jnoAaeTCH TeHjjeHUHH x 
ecTecTBeHHOMy coxpameHHio njioina#eH JiecoB c ynacTneM eun. Flo ero mhchhio, ecrecr- 
BeHHoe B03o6HOBjieHHe ejin HejjocraTOHHO jinn ycHJieHHH ee (JwToueHOTHHecxHx no3H- 
UHH, XOTH B nOHMe p. Ruhl AOCTaTOHHO MeCT, SjiarOnpHHTHbIX JJJIfl npOH3paCTaHHH ejlH. 

H3-3a oTcyTCTBHH Henocpe/jcTBeHHbix ^JiHTeJibHbix Ha6jiiOAeHHH 3a rpaHHuaMH pac- 
npocTpaHeHHH enn b nocjiejmee CTOJieTne .zjHHaMHHecxHe TeH^eHunn Picea obovata 
b CeBepHOM ripnoxoTbe MoryT oueHHBaTbcn tojibko xocBeHiibiMH MeTojjaMH — /jeH/j- 
pOXpOHOJlOrHHeCKHMH, naJieo 60 TaHHHeCKHMH H (|)J10pHCTHHeCKHMH. TpaHHUbl, npHBO- 

AHMbie b HccueAOBaHHHX, OTHOcamHecfl x nepnojjy 1940 — 1960-x tojjob, npn cpaBHe¬ 
HHH C COBpeMeHHbIMH MOJKHO yHHTbIBaTb TOJlbKO HaCTHHHO H3-3a HejJOCTaTOHHOH nOJI- 
HOTbi npoBe/ieHHoro o6cjie,zjOBaHHfl. HanpnMep, 3a npejjejiaMH yxa3aHHoro 3. M. Hay- 
MeHxo (1964) ToneHHoro apeajia JiecoB c ejibio HeojjHoxpaTHo OTMenajincb jjepeBbfl bo 3- 
pacTOM 6ojiee 70 jieT, t. e. «nponymeHHbie» npe,zjbmy lljhm h HCCJie^oBaTejiHMH. 

no HauiHM .aaHHbiM, ejib npoH3pacTaeT b 6acceiiHax pex ilMa, nonepeHHan, Eyonax h 
H a pynbe b 6yxTe Cpe^HeH xax b AOJiHHax, Tax h Ha cxjiOHax HeBbicoxnx conox, Ha ynacT- 
xax, HeOAHOpOOTbIX no 3,aa(J)HHeCKHM yCJIOBHHM. npHHHMan BO BHHMaHHe AOCTaTOHHO 
Bbicoxyio >KH3HeHH0CTb ejin — HajiHHHe pa3HOB03pacTHoro no^pocTa, npoH3pacTaHHe b 

«3KCTpeMaJlbHbIX» MeCTOHaXO>K^eHHHX, - MO>KHO TOBOpHTb 06 yCTOHHHBbIX (J)HTOUe- 

HOTHHecxHX no3HUHHX Picea obovata Ha ceBepo-BocTOHHOM npe^ejie pacnpocTpaHeHHH. 
Ha Ham b3tjiha, Ha 6 jno,naeTCfl pacmnpeHHe apeajia ejin b .Hmckom pejiHKTOBOM ocTpoBe. 
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BHejjpeHHe ejiH b oxpy>xaiomHe pacTHTejibHbie rpynnnpoBxn 3aHHMaeT 0Tpe30K 
BpeMeHH, AJiMTejibHOCTb KOToporo npeBbimaeT cpoKH >xh3hh caMbix #ojiroBeHHbix eJien. 
B #pyrnx nacTHx apeajia otot npouecc 3amiMaeT HecKOJibKO ctojicthh m npoflBjmeTCH 
Kax 3Tanbi BexoBon #HHaMHXH pacTMTejibHOCTH (UIhhtob, 1981). CoBpeMeHHan rpaHHua 
pacnpocTpaHeHHH ejiH b CeBepHOM ripnoxoTbe o6ycjiOBJieHa b nepByio onepe#b hcto- 
pnen (J)opMMpoBaHH)i (jmopbi perwoHa w ero oporpatjmen, onpe#ejieHHoe 3HaneHHe HMe- 
k)t KjiHMaTHHecKHe ycjioBHH. B ilMCKOM pe(j)y™yMe b HacTonmee BpeMH pacnpocrpa- 
HeHMe BM#a JIHMHTHpyeTCfl JiaHAIlia(j)THblMH OCOSeHHOCTHMH, Mep3JIOTHblM pe)XHMOM, 
b TaoKe pe^cHMOM yBJia^cHeHHH n TenjiooSecneneHHOCTbK), KOTopbie orpaHHHHBaioT b 
nepByio onepe#b njio#OHomeHHe ejieii. OT#ejibHbie ejiH MoryT pacra b ycjioBHax, #ajie- 
khx ot 3KOJiorHHecKoro onTMMyMa, ho njioAOHOiueHHe ejieii nponexo#HT Ha orpaHnneH- 
HOH TeppHTOpHH, 3aiJHHIIieHHOH OT B03#eHCTBMfl HaH60Jiee He6jiaronpHflTHbIX (jiaXTO- 
poB. OTcyTCTBHe ejiH 3a npe#ejiaMM ilMexoro pe^yrayMa CBH3aH0, bh^hmo, c mhhh- 
MajibHoii B03M0>KH0CTbK) ee MHrpauHH 3a npe#ejibi 3 toh TeppHTOpHH, Tax Kax ropHbin 
pejibe(J) h MHorojieTHHH Mep3JioTa nperarrcTByioT npo#BH>xeHHK) ejin b kbrom-jihGo Ha- 
npaBjieHHH, KpoMe penHbix #ojihh. 

Cxo#Han KapTHHa Ha6jno#aeTCH b euoBbix Jiecax Ha KaMnaTxe. Oco6chhocth co- 
BpeMeHHoro pacnpocTpaHeHHH npoH3pacTaK)men TaM Picea ajanensis oGbhchhiotch 
H e CTOJlbKO KJIHMaTHHeCKHMH yCJIOBHHMM, CKOJIbKO HCTOpHHeCKHMH TipHHHHaMH, CBH- 
3aHHbIMH C #HHaMMXOH paCTHTeJIbHOTO nOKpOBa BO BpeMfl nJieHCTOUeHOBbIX OJieAeHe- 
hhh (HemaTaeBa h #p., 2003). Ha KaMnaTxe b HacTonmee Bpeivin OTMeneHO pacuiHpeHHe 
njioina#n ejiOBbix jiecoB 3a cneT BTop>xeHMH no# nojior jiHCTBeHHHHHbix h xaMeHHo6e- 
pe30BbIX (J)OpMaUHH H (J)OpMHpOBaHHH BepTHKaJIbHOTO nOflCa TeMHOXBOHHbIX JiecoB, KO- 
Topoe npoTexaeT HepaBHOMepHo (UJaMiiiHH, 1967; MaHbxo, 1983). ^jih Xa6apoBcxo- 
ro xpan JL H. Tkxjihhoh (1959, 1962) noKa3aHO, hto nponcxo#HT ycHjieHHe no3nunn 
necoB H3 aHHCKOH enH Kax b BepxHeii, Tax h b hh^chch nacra jiecHoro nonca. Yxa>xeM, 
hto b npe#ejiax 6ojibinen Macra 6opeajibHon 30Hbi b HacToamee BpeMfl Ha6jno#aK)TCfl 
no#HHrae BepxHefi rpaHHUbi Jieca h npo#BH>xeHHe ee Ha ceBep, KOTopbie nccjie#0BaTe- 
.iH cBH3biBaiOT b 6ojibiiiHHCTBe cjiynaeB c rno6ajibHbiM noTenjieHHeM KjiHMaTa (IIIhhtob, 
1981; JIaBpHHeHKo h #p., 2003). 


Bjiaro#apHOCTH 

B 3aKjnoHeHHe Bbipa>xaeM ncxpeHmoio npH3HaTejibHOCTb HHcnexTopaM ilMexoro 
necHHnecTBa Mara#aHCxoro 3anoBe#Hnxa T. n. EajiarypoBy, T. M. )KyxoBCxoMy, 
E. C. neTpoBy, A. JI. Oe#opoBy, OKa3biBaBiiiHM noMomb b npoBe#eHnn noneBbix pa- 
oot, a Tax>xe (JmpMe ^BC-TYP h YnpaBJieHHio «Oxotcxpbi6bo#» 3a noMomb c TpaHc- 
nopTOM. Tax>xe Bbipa>xaeM 6jiaro#apHOCTb 3a noMomb b HanHcaHHH cTaTbH h xoHcyjib- 
TauHH npn onpe#ejieHHH 0 T#ejibHbix bh#ob M. T. XopeBon h A. H. EepxyreHxo. 

Pa6oTa BbinojiHeHa npn (JmHaHCOBon no##ep>xxe YnpaBJieHHH npnpo#Hbix pecyp- 
cob h oxpaHbi oxpy>xaK)men cpe#bi MnP Pocchh no Mara#aHCxon o6ji. 
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SUMMARY 

The botanical information is summarized on a relict isolated spruce site in the Jama River basin in 
die southern Magadan Region (59°48' to 59°32' N, 153°20’ to 153°57' E). This refuge is remote more 
than 600—700 km from the main range of the Siberian spruce. The distribution of Picea obovata Le- 
deb. in the extreme locality is characterized. The main types of spruce forests occurring in the Jama, 
the Studenaja, the Khalanchiga river valleys are described. The peculiarities of seed production are ob¬ 
served. The origin of the relict spruce refuge is discussed. By now it is difficult to conclude from which 
of the geological epochs it has survived — Sartan Glaciation or Early Holocene. The modem area 
of distribution of the extreme eastern population of the spruce seems to be expanding. The accompa¬ 
nied relict vascular flora is described. 
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Ha ocHOBe /taHHbix, nojiyneHHbix npw H3yneHHH pacTHTejibHOCTH reoGoTaHHHecKoro npo(j)HJT5i, 3ajio- 
5KeHHoro Ha TeppnTopnn 3anoBe^HHKa «rajiHHbfl ropa» JluneitKOH o6jt., noKa3aHo, hto jiecHbie cooGmecr- 
Ba B aaHHOH MeCTHOCTH HMCFOT nOTCKUHaJIbHyK) B03M05KH0CTB 3aHHMaTb 3HaHHTeJTbHO GoJTbUIHe rUIOUta- 
jx h. OcoGoe BHHMaHne yjtejieHO ynacTKaM, nepexo^HbiM MOK^y jrecHbiMH h TpaBJiHbiMH cooGutecTBaMH. 
npH aHaJIH3e rpaHHU MOK^y pa3JIHHHbIMH COoGmeCTBaMH Ha OCHOBe COOTHOHieHHJI BHJtOB C pa3HbIMH 3KO- 
JIOrHHeCKHMH CBOHCTB3MH HaUUCHa 3aBHCHMOCTb CTpyKTypbl JieCOCTeriHOrO 3KOTOHa OT 3KOTOnHHeCKHX 
ycnoBHH h pe>KHMOB npHpouonojib30BaHH5i, a TatoKe OTMeneHbi ocoGchhocth npoaBjieHHJi xpaeBoro (3 ko- 
TOHHOro) 3(|)(})eKTa. 

KjuoneBbie cjioBa: jiecocTenb, (J)HTOKaTeHa, 3 kotoh, 3KOTOHHbiH 3(|)(})eKT. 

Bonpoc cooTHomeHH^i Me>Kuy ochobhmmh ranaMH pacTHTejibHOCTH jiecocTenH 
3aTparHBajica mhofhmh HCCJieuoBaTejiflMH (Ckbopuob, 1951: CeMeHOBa-TflH-LIIaH- 
CKaa, 1952, 1966; npo3opoBCKHH, MeneniKO, 1959; republic, 1965; TonySeB, 1965; 
KaMbimeB, 1965; HocoBa, 1973; AHupeeB h up., 1976; Ajicxhh, 1986). IIo mhchhio 
paua aBTopoB (CeMenoBa-THH-IIIaHCKa^, 1952; AjiexHH, 1986; BeccouHUHHa, 1991; 
BouKOBa, 1997; BejwneHKo h up., 1998), 3to cooTHomeHHe oSycuoBJieHO npe>Kue Bce- 
ro KJiHMaTOM, peube(J)OM, ranoM noMB, ocoGchhoctamh (Jmopbi h (jiayHbi. ComacHO 
UpyrOMy MHeHHK), B KaneCTBe OCHOBHOH npHHHHbl CymeCTBOBaHHH TpaBHHHCTOH pac¬ 
THTejibHOCTH b MecTOOoGnTaHHflx, npnrouHbix uJifl npoiopacTaHHJi Jieca, paccMaTpn- 
BaeTCH aHTponoreHHoe B03ueiiCTBHe (TauneB, 1901; Hhuchko, 1969; Ytcxhh, 1972; 
KyupHBueB, 2000). Ro chx nop otot Bonpoc ocTaeTca UHCKyccnoHHbiM, h no3TOMy 
HCCJieuoBaHHe, HanpaBJieHHoe Ha noiiHMaHHe toto, Kaxyio poub HrpaioT npnpouHbie 
h aHTponoreHHbie (jmKTopbi b pacnpeueueHHH pacTHTejibHOCTH uecocTenHoro KOMmieK- 
ca, flBjmeTCfl aKTyanbHbiM. CoBMecraoe cymecTBOBaHHe pa3Hbix no (J)HToueHOTHHecKon 
pojin cooOmecTB o6ycjiOBJiHBaeT Heo6xouHMOCTb HccjieuoBaHHa rpaHHU Me>Kuy hhmh. 
3HanHTejibHaH nacTb pa6oT b otoh oOuacra nocBHiueHa oco6chhocthm UHHaMHKH rpa¬ 
HHU Me>KUy JieCHbIMH H TpaBflHbIMH COo6meCTBaMH, H3MeHeHHK) 3K0JI0rHHeCKHX pe^CH- 

mob Ha JiecHbix onyniKax (Jliopn, 1989; Hhcthkobb, HoBHKOBa, 1992; KncejieBa, 1994; 
KyupaBueB, 2000; KynepoBa, 2000; KyxapHHa h up., 2001). noupo6HOMy H3yue- 
hhk) CTpyKTypbl uecocTenHoro 3KOTOHa nocBameHbi euHHHHHbie pa6oTbi. /Jjhi onnca- 
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hhh CTpyKTypw b xa>XAOM KOHKpeTHOM cjiynae aBTopaMH Hcnojib3yeTCH orpaHHneH- 
Hoe coneTaHHe npH3HaKOB: ynacrae bhaob pa3Hbix >XH3HeHHbix 4>opM h hx npocTpaH- 
CTBeHHoe pa3MemeHHe (HncTaxoBa, HoBHXOBa, 1992; KnceneBa, 1994), H 3 MeHeHHe 
«4)HTOcoi^HOJiorHHecKoro cneKTpa» (KynepoBa, 2000), npocTpaHCTBeHHoe pa3Meuje- 
HMe bhaob norpaHHHHbix cooSmecTB (Jliopii, 1989). B cbjhii c 3thm cymecTByeT ne- 
oSxOAHMOCTb COnOCTaBHTb pa3tlbie npH3HaKH paCTHTeJlbHblX COoOmeCTB B (J)OpMHpO- 
BaHHH CTpyKTypbl 3KOTOHa, a Tax^ce BblflBHTb OCoSeHHOCTIi KpaeBOrO (OXOTOHHOTO) 
3(j)<j)exTa. 

3a^ana HacToamero HccjieAOBaHHa 3axjnonaeTCfl b tom, htoOw nomiTb, xaxyio pojib 
b AH(J)(})epeHUHauMH pacTHTejibHoro noKpoBa HrpatoT OKOJiorHHecxne oco6chhocth h 
aHTponoreHHbiii (j)axTop. npwMeHeHHe aHajnm rpamm na xoHTaxTax pa3JiHHHbix co- 
oOmecTB HeoSxoAHMO zuik BbmcHeHHa npHyponeHHOCTH pacTHTejibHocra k oxoto- 
naM, oco6eHHOCTH CTpyKTypbl 3KOTOHa Ha rpaHHue pa3JiH4Hbix cooOmecTB, a Tax>xe 
AJIfl OIIHCaHHfl 3K0T0HH0T0 3(})(j)eXTa. 


MaTepnaji h MeTOAMKa 

IIocToaHHbie HaOjiiOAeHHH 3a pacraTejibHOCTbio reo6oTaHH4ecxoro npo<j)Hjifl, 3a- 
.lo^ceHHoro Ha TeppHTopnn 3anoBeAHHxa «rajiH4ba ropa» JlnneijxoH o6ji., npoBeAeHbi 
b 1994 r. CxeMa reo6oTaHH4ecxoro npo^HJia (pnc. 1) c yxa 3 aHneM bbicot h npoT«>xeH- 
hocth nocTpoeHa Ha ocHOBe Tonorpa<j)H4ecxoH xapTbi. npo(j)HJib HMeeT uiHpHHy 50 m 
h npocrapaeTca Ha 800 m b ^zyiHHy, nepecexaa c Bocroxa Ha 3anaA cneAyiomHe 3Jie- 
MeHTapHbie JiaHAma(})Tbi AOJJHHbi p. Ron (b noHHMaHkH B. B. IIojibiHOBa, 1953): Ha 
;ieBOM 6epery (Mopo30Ba ropa) (pnc. 1 , A) — CTenHoe nuaTO, cxjiOHOByn) AySpaBy, 
noiiMeHHbiH jiyr, ApeBecHo-xycTapHHXoByio pacmrejibHOCTb npHpycjiOBoro Bajia; Ha 
npaBOM 6epery (TajiH4b5i ropa) (pnc. 1 , E) — nee {Acer negundo l ) b hh^chch 4acra 
H3BecTHHxoBoro cxjioHa h CTenHyio pacTHTejibHOCTb b BepxHen nacTH cxnoHa h Ha njia- 
to ao rpaHHAbi c cejibcxoxo3HHCTBeHHbiMH 3eMjiHMH. 3Ty nocjieAOBaTejibHOCTb oneMeH- 
TapHbix jiaHAHia(f)TOB Mbi paccMaTpHBaeM b xanecTBe thhhhhoh JiecoerenHOH (J)hto- 
xaTeHbi. 

B 2002 r. 6buiH npoBeAeHbi onncaHHa njiomaAOx pa3MepoM 20 X 20 m, pacnojio>xeH- 
Hbix cnjioiHHOH nonocoH BAOJib npocf)HJia. Ha xa>xAOH nnomaAKe ocymecTBimuHCb reo- 
ooTaHHHecxHe onncaHHfl, BXjnonaiomHe cnncox bhaob, BCTpeneHHbix b ee npe^ejiax, hx 
npoexTHBHoe noxpbiTHe m apycHoe pacnpeAenemie. npoexTHBHoe noxpbirae ou,eHHBa- 
nocb no cneAyiomeii rnxajie: 1 — ao 1 %, 2 — ot 2 ao 5,3 — ot 6 ao 25,4 — ot 26 ao 50, 
5 — ot 51 ao 75, 6 — ot 76 ao 100 %. 

C noMombio nojiyneHHbix a&hhbix nocTpoeHbi xpHBbie, OTpa^caiomHe H3MeHeHHe no 
TpaHcexTe a-pa3Hoo6pa3Hfl h cooTHomeHHa (J)yHxu,HOHajibHbix rpynn bhaob. Pa3Aejie- 
HHe bhaob Ha (J)yHxuHOHajibHbie rpynnw ocymecTBjnmocb b nepByio onepeAB no >xh3- 
HeHHbiM (J)opMaM (AepeBba, xycTapHHXH h TpaBbi); TpaBbi 3aTeM AOJiHJiHCb Ha rpynnbi 
no OTHomeHHK) x CBeTy (TeHeBbix MecTOo6HTaHHH, MecToo6nTaHHH c nmpoxoH aMnun- 
TyAOH OGBeu^eHHOCTH, oTxpbiTbix MecToo6HTaHHH) (OnpeAejiHTejib..., 1995; Ojiopa..., 
1996). nojiyneHHbie xpHBbie oijeHHBajiHCb BH3yajibH0, a Tax>xe c noMombio aHajiH3a 
H3MeHeHHH BHAOBOH HaCbllljeHKOCTH H COOTHOIIieHHfl BHAOB pa3HOH 3X0JI0THH. 3TO- 
ro onpeAejnuicH TaHreHC yrna HaxjiOHa a&hhbix xpnBbix Me>xAy coccahhmh mionxaA- 
xaMH. 


1 Ha3BaHH« bh^ob ^aHbi no C. K. MepcnaHOBy (1995). 
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Phc. 1. CxeMa reoGoiaHUMCCKoro npo(|)HJiH. 

A — Mopo30Ba ropa, E — rajiHHba ropa; / — ayroBaa c renb, II — 3kotoh «ayroBaa crenb — ay6paBa», III — uiapoKOJiH- 
CTBeHHbiH aec H3 Quercus robur (jiyGpaBa), IV — okotoh «ay6paBa — noHMeHHbiw ayn>, V — noHMeHHbiii jiyr, VI — jih- 
CTBeHHbiH aec H3 Acer negundo (kjichobhhk), VII — 3kotoh «KaenoBHHK — ayroBaa CTenb», VIII — ayroBaa cTenb. 11ji — 
njiaKop, rinB — npapyciioBOH Ban noHMbi, Ilu — ueHTpaabHaa nacTb noHMbi, P — pexa, Ca — ckjioh jieBoro 6epera, 
Cn — ckjioh ripaBoro Gepera. no BepTHKajiH yKa3aHbi a6co:iK)THbie BbicoTbi Haa ypoBHeM Mopa. 1 — p. Aoh; noHBOoGpa- 
3yioinHe nopoabi: 2 — H3BecTHaK, 3 — aeccoBHaHbiH cyniHHOK, 4 — penHOH aruiiOBHH; noHBbi: 5 — nepH03eM, 6 — cepbie 
aecHbie noHBbi; THnbi pacTHTejibHocTn: 7 — ayroBaa CTenb, 8 — ay6paBa, 9 — noHMeHHbiw ayr, 10 — KaeHOBbiH aec, 
11 -apeBeCHO-KyCTapHHKOBblH, 12 -KyCTapHHKOBbIH. 

3K0T0HHbie nOJIOCbl BblAeJUIJIHCb no B3aHMOnpOHHKHOBCHHK) BHAOB KOHTaKTHpyiO- 
mnx coo6mecTB: co ctopohm jieca — no rpaHHue CTaSHjnmijHH aojih bhaob OTKpbiTbix 
MecToo6nTaHHH, t. e. TpeSoBaTeubHbix k ocBemeHHio, co ctopohm OTKpbiTbix coo6- 
mecTB — no rpaHHue CTaOHjnmijHH aojih AepeBbeB n KycTapHHKOB. 


Pe3yjibTaTbi h hx oScyacAeime 

Mopo30Ba ropa — ynacTOK 3anoBeAHHKa, KOTopbin 3aHHMaeT nonornn ckjioh 
K> ro-3ana,iiHOH 3Kcno3HUHH no jieBOMy 6epery floHa (pnc. I, A). JlyroBaa CTenb Ha njiaTO 
npeACTaBJieHa pa3H0TpaBH0-nbipeHH0-paHrpac0B0H accounauHeH (pnc. 1, /; Ta6ji. 1). 
Ha BceM npoTOKeHHH npo<j)HJM nonBoo6pa3yiomaa nopoAa — JieccoBHAHbie cyrjiHHKH, 
noAcrajiaiomaa nopoAa — h3bccthhkh AeBOHa. noHBbi ototo ynacTKa npeACTaBJieHbi 
BbimejioneHHbiMH nepH03eMaMH; moiahoctb ryMycoBoro ropn30HTa (A + B) cocTaBJiaeT 
100 cm (ilpoBeHKO, 1979). Ochobhoh AOMHHHpyiomHH bha — Arrhenatherum elatius. 
B KanecTBe coAOMHiiaHTOB BbicTynaioT Bromopsis inermis , Centaurea ruthenica , Coro- 
nilla varia h aP- (Taoji. 1). Ha 3tom ynacTKe CTenHbie bhabi npeACTaBJieHbi oneHb CKyA- 
ho: Melampyrum argyrocomum, Alyssum gmelinii h AP- (TaGji. 1, rpynna 1). rpynna bh¬ 
aob, nocTOUHHO BCTpenaiomHxcJi b JiyroBoft CTenn, TaK^ce npHcyrcTByeT b cooSmecTBax 
noiiMeHHoro Jiyra h Jieca (Ta6ji. 1, rpynna 4). B bhaobom OTHomeHHH b jiyroBOH cTenn 
HaOjnoAaeTca HaHOoJibinee pa3HOo6pa3He (Ta6ji. 1). 

Ckjioh Teppacw 3aHMMaeT TnnHHHaa rjul JiecocTenH CHbiTeBaa AySpaBa (pnc. 1, III ; 
Ta6ji. 1, rpynna 4) Me30(j)HJibHoro xapaKTepa c npH3HaKaMH Kcepo(|)HJiH3auHH, CBinaH- 
HblMH C AJIHTeJIbHbIM aHTponOreHHbIM B03ACHCTBHCM. JleCHaa paCTHTeJIbHOCTb HaCTHH- 
ho BbixoAHT Ha noMMy, rAe 3aKaHHHBaeTca 3apocjWMH TepHOBHHKa (Primus spinosa ); 
noHBbi ynacTKa TeMHO-cepbie jieciibie, moiahoctb ryMycoBoro ropH30HTa cocTaBJiaeT 
50 cm (ilpoBeHKO, 1979). 3AHc[)HKaTop — Quercus robur. JJnaMeTp ero ctbojiob 25 — 
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TABJ1MUA 1 

XapaKTepHCTHKa BHjioBoro cociaBa cooOmecTB npo<j)HJifl, BK^ioHaa aKOTOHHbie nojiocbi, 
c yKa3amieM BCTpe i iaeM0CTH b npoucmax 



flpyc 

Mopo 30 Ba ropa 

fajiHHbH ropa 

JlyroBaa 

denb 

AyOpaBa 

riOHMeH- 
Hbiii ^yr 

KjienoB- 

HHK 

JlyroBaa 

denb 

3aHHMaeMan ruiomaub, m 2 


5500 

11 500 

12 750 

4000 

4000 

COMKHyTOCTb KpOH 

A 


p 

lyi 

1 

o 


0.8 


06mee npoeKTHBHoe noKpbiTHe, % 

B 


25 


20 



C 

75 

50-100 

64-91 

83 

72 

BHjiOBoe SoraTCTBo 


132 

73 

122 

66 

127 

(Ha 4000 m 2 ) 







BbicoTa, m 

A 


10-12 


7 



B 

0.5-2 

4 

3.2 

2.5 



C 

0.8 

0.7 

0.8 

0.5 


BHjibi, xapaKTepHbie jij m CTenHbix ynacTKOB 

(rpynna 1) 



Melampyrum argyrocomum * 

C 

97 2 ** 

1 

1 


27 

Hieracium pilosella 

C 

73 2 





Alyssum gmelinii 

C 

47 




50 

Salvia tesquicola 

C 

47 

4 

8 


60 2 

Linum perenne 

C 

43 

i 

1 



Stipa pennata 

C 

37 2 




45 2 

Thymus marschallianus 

C 

37 




50 

Vincetoxicum hirundinaria 

C 

30 

1 




Bupleurum falcatum 

C 

13 

1 


6 

95 

Elytrigia trichophora 

C 

13 2 





Pyrus communis 

B 

7 

17 

3 


10 

Quercus robur 

B 

3 





Betula pendula 

B 

3 





Agropyron pectinatum 

c 

3 



6 

50 

Stipa capillata 

c 





10 2 

Centaurea ruthenica 

c 





10 2 

Frangula alnus 

B 


2 





Bm^w, xapaKTepHbie ium jiecHbix ynacTKOB (rpynria 2) 


Betula pendula 

A 


21 



Populus tremula 

A 


14 2 



Quercus robur 

A 


O 

oo 



Acer campestre 

B 


7 



A. platanoides 

B 


4 



Corylus avellana 

B 


48 



Lonicera tatarica 

B 


2 



Prunus spinosa 

B 

1 

15 3 

1 


Tilia cordata 

B 


l 3 



Fraxinus americana 

B 


1 


12 

Salix fragilis 

B 



8 2 

12 3 

Sambucus racemosa 

B 


1 


12 

Carex michelii 

C 


37 



Convallaria majalis 

C 


39 



Galium aparine 

C 


38 3 

9 2 


Poa nemoralis 

C 


15 

1 


Primula veris 

C 


11 



Pteridium aquilinum 

C 


38 
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TABJIMUA 1 (npodo/iweHue) 



flpyc 

Mopo 30 Ba ropa 

fajiHHbH ropa 

JlyroBan 

derib 

71 y 6 paBa 

rioftMeH- 
HbiM jiyr 

KjieHOB- 

HHK 

JlyroBaa 

CTenb 

Tori lis japonic a 

C 


10 

3 



Viola mirabilis 

C 


22 

3 

18 


Calamagrostis canescens 

C 






Fragaria vesca 

C 


21 


12 


Leersia oryzoides 

C 




76 2 


Impatiens parviflora 

C 



2 3 

18 

20 

Sagittaria sagittifolia 

c 




6 


Mentha arvensis 

c 




29 


Geum urban um 

c 


38 

3 

12 


Glechoma hederacea 

c 


36 

8 

232 


Lysimachia nummulary a 

c 


31 2 


18 


Pad us avium 

B 


41 

5 



Bimbi, TfiroTeiomHe k jiecHbiM cooGinecTBaM h npncyTCTByiomne b apyrnx (rpynna 3) 

Acer tataricum 

B 

7 

81 2 

8 

23 

25 

Rhamnus cathartica 

B 

30 

48 

9 

18 2 

45 

Cerasus fruticosa 

B 

3 

31 2 

1 

6 

5 

Rubus caesius 

C 

7 ! 

21 | 

19 

53 

25 

Aegopodium podagraria 

C 


74 4 

14 

18 2 ■ 


Euonymus verrucosa 

B 

7 

65 


18 1 

5 

Urtica dioica 

C 


57 2 

42 3 

82 2 

5 

Anthriscus sylvestris 

C 

3 

34 

34 



Crataegus sanguinea 

B 

13 

31 

1 



Malus praecox 

B 

10 

22 

3 



Viola hirta 

C 

17 

22 

3 



A. negundo 

B 


18 

22 2 

76 2 

252 

Arctium tomentosum 

C 


11 

41 

56 


Sorbus aucuparia 

B 


4 


6 

5 

Echinocystis lobata \ 

C 



14 

23 2 


Bham, TnroTeiomHe k cienHbiM cooGmecTBaM h npncyTCTByiomHe b zipyrax (rpynna 4) 

Fragaria viridis 

C 

90 


26 

6 


Euphorbia virgata 

C 

87 

17 

55 


10 

Arrhenatherum elatius 

C 

%v 

lO 2 

592 


10 

Achillea millefolium 

C 

87 

9 

44 

6 

45 

Poa angustifolia 

C 

83 

5 

452 

6 

so 2 

Medicago falcata 

C 

80 

9 

39 

29 3 

70 

Bromopsis inermis 

C 

632 


36 3 

12 

15 

Coronilla varia 

C 

60 

1 

26 


40 

Cichorium intybus 

1 c 

57 

1 

53 



Trifolium pratense 

C 

47 


28 2 

6 


Cerastium arvense 

c 

43 

6 

33 


60 

Elytrigia intermedia 

c 

40 2 

1 

22 

6 

60 2 

Verbascum lychnitis 

c 

40 


23 

6 

55 

Campanula rapunculoides 

c 

33 

5 

6 

6 

75 

Elytrigia repens 

c 

13 

62 

15 


20 

Rosa majalis 

B 

10 

7 

4 


20 

Asparagus officinalis 

C 

10 

6 

1 


50 

Origanum vulgare 

C 

3 

1 

1 

12 


Seseli libanotis 

C 

23 

5 

51 


80 
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TABJ1MUA l (npodo/utcenue) 




Mopo30Ba ropa 

TajiMMba ropa 


flpyc 

JlyroBaa 

cTenb 

Hv6paBa 1 no, l. MeH - 
' H Hbm jiyr 

KjieHOB- 

HHK 

JlyroBan 

CTenb 


Bnubi, TfiroTejoiUMe k jiyroBbiM cooSmeciBaM, ho npucyTCTByioiuiie b apyrax (rpynna 5) 


Vicia cracca 

C 

50 2 

6 

70 

6 

Tanacetum vulgare 

C 

20 

2 

532 


Heracleum sibiricum 

c 


2 

66 2 

18 

Galium mollugo 

c 

1 

1 

64 



IlpHMeMaHHe. * — Ha3B3HHH brziob ziaHbi no C. K. MepenaHOBy (1995); ** — BepxHHM HRaeKCOM noica3a- 
ho cpe^Hee o6hjihc b 6ajuiax. 

30 cm; npoHcxoaqjeHHe nyGpaBbi nopocjieBoe, B03pacT 45—50 JieT. B nonnecKe b Ka- 
necTBe HanGonee xapaKTepHbix bhaob BbicTynaiOT Cotylus avellana, Euonymus verruco¬ 
sa, Rhamnus cathartica. B TpaBflHOM noicpoBe AOMHHaHTOM ABJineTCH Aegopodium po- 
dagraria; b KanecTBe coAOMHHaHTOB name Bcero BbicTynaiOT Brachypodium pinnatum, 
Carex michelii, Convallaria majalis. Bhaob, cbohctbchhbix HCKJiiOHHTejibHO JiecHbiM 
cooSmecTBaM, OKa3biBaeTcn He Tax MHoro (Ta6ji. 1, rpynna 2), nocKOJibicy MHorne bhabi 
c BbicoKon BCTpenaeMOCTbio Moryr npncyTCTBOBaTb b 3HaHHTenbHOM KOJinnecTBe b co- 
oGmecTBax Apyrnx ranoB (tbOji. 1, rpynna 3). 

BbipoBHeHHbin ynacTOK nonMbi 3aHMMaeT jiyroBoe cooGmecTBO, npeACTaBjieHHoe 
6o6oBO-KOCTpoBo-panrpacoBon accounaunen (pnc. 1. V; Taon. 1). Ejinnce k ype3y boabi 
B biAeJiaeTca npnpycnoBon Ban c 3apocjwMH Acer negundo n Salixfragilis. rionBbi — bbi- 
mejioneHHbie nepH03eMbi b coneTaHHH c ajunoBHajiBHO-JiyroBbiMn; moiahoctb ropH30H- 
Ta A + B AOcraraeT 120 cm (ilpoBeHKO, ilpoBeHKO, 1977). OcHOBy TpaBOCTon noHMeH- 
Horo nyra cocTaBmnoT 3JiaKH. CoAOMHHaHTaMH cpenn 3JiaKOB nBJiHiOTcn Arrhenathe- 
rum elatius, Bromopsis inermis, Poa angustifolia, cpenn pa3HOTpaBb« — Vicia cracca, 
Tanacetum vulgare, Heracleum sibiricum (Ta6n. 1, rpynna 5). JlyroBbie cooSmecTBa 
npaKTHnecKH He hmciot xapaKTepHbix bhaob. (Dnopa nyroB BKJiiOHaeT bhabi, KOTopwe 
BCTpenaroTcn kbk b CTenHbix, TaK n b necHbix cooGmecTBax, n tojibko HeSonbuioe nx 
hhcjio 3Aecb AOcraraeT HanSojibmen BCTpenaeMOCTH no cpaBHeHnro c npyrnMn coo6- 
mecTBaMn (Ta6ji. 1, rpynna 5). 

ripo(j)HJib npoAOJincaeTcn Ha 6ojiee KpyroM npaBOM 6epery p. JJoh, riepeceKan yponn- 
me rajiHHbn ropa. 3 tot ckjioh ceBepo-BOCTOHHon 3Kcno3nunn HMeeT oGpbibhctbih xa- 
paKTep, MecTaMH c KaMeHHCTbiMH ocbinnMH. HnncHioio nacTb cKJioHa 3aHHMaeT necHoe 
cooSmecTBO (pnc. 1, IV; Ta6 ji. 1), b kotopom ApeBecHbin npyc conepncnT bhabi, bboah- 
MBie b KyjibTypy (Acer negundo, Fraxinus americana). Ha otom ynacTKe pa3BHTbi cepbie 
necHbie noHBbi; MomHocTb ryMycoBoro ropn30HTa cocTaBJineT 40 cm. Ejinnce k ype3y bo- 
abi 3HaHHTejibHoe yBJia>KHeHHe npnBOAHT k o6pa30BaHHio nojiyrnApOMop(|)HBix n tha- 
poMop<j)Hbix noHB (Ocaotob, 1970; AxTbipueB, 1982). Bo3pacT npeBOCTon 35—40 JieT. 
Cpenn AepeBbeB n KycTapHHKOB Taicnce OTMeneHbi Salix fragilis, Acer tataricum, Euony¬ 
mus verrucosa, Rhamnus cathartica, Sambucus racemosa, pence — Sorbus aucuparia. 
no cocTaBy TpaBHHoro noKpoBa KneHOBHHK SeAHee b bhaobom oTHomeHnn, ho b uenoM 
npeACTaBjieH jicchbimh BHAaMn: Aegopodium podagraria, Impatiens parviflora, Urtica 
dioica (Ta6n. 1, rpynnbi 2, 3). 

nnaTo n BepxHioK) nacTb CKJioHa rajinHben ropbi 3aHHMaeT nyroBan CTeiib, npen- 
CTaBJieHHaH nbipenHo-KOBBiJiBHo-MnTJiHKOBOH accounaAnen (pnc. 1, F///;Ta6ji. l).non- 
bbi — BbimejioneHHbie nepH03eMbi c MomHOCTbio ryMycoBoro ropn30Hxa 80 cm. B pa3- 
HOTpaBbe mnpoKO npeACTaBJieHbi Centaurea ruthenica, Melampyrum argyrocomum, 
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Salvia tesquicola (Ta6n. 1, rpynna 1). Eta HaOopy bhaob 3tot ynacTOK cna6o otjih- 
naeTca ot jiyroBow CTenn Ha Mopo30BOH rope, ho 3Aecb npHcyTCTByeT He6ojibinoe hhc- 
jio xapaKTepHbix bhaob: Agropyron pectinatum, Stipa capillata, Centaurea ruthenica 
(Ta6ji. 1). 

B ijejiOM npoflBjuieTCfl 3aK0H0MepH0CTb b tom, hto pacnpe^ejieHHe nepeHHCjieHHbix 
bhaob cooSmecTB no npotjmjiio AOCTaTOHHo hctko CBfl3aHO c noJionceHHeM b pejibe(J)e 
(puc. 1): CTeiiHbie cooSmecTBa pacriojio>KeHbi Ha njiaxope, necHbie — no CKJiOHy, c ne- 
6ojibiHHM npoABHHceHHeM Ha noHMy, nyroBoe cooomecTBO — Ha rniocKon nacra noHMbi 
h zipeBecHo-KycrapHHKOBaH pacTHTejibHOdb — no npnpycjiOBOMy Bajiy. 3 to cootbct- 
CTByeT o6menpnHHTbiM npeACTaBJieHHAM o xapaKxepe pacnpe^ejiemiH pacraTejibHOC- 
th b jiecocTeriHOM KOMmieKce (KaMbimeB, 1965; PacTHTejibHOCTb..., 1980; EejinHeHKo, 
1998). AHajiH3 (})jiopHCTHHecKoro cnncKa bhaob, BbiflBJieHHbix Ha TpaHceKTe (280 bh- 
AOb), noKa3aji, hxo xapaicrepHbie CTenHbie n jiecHbie bham cocxaBjiHioT okojio 17% 
(18 — CTenHbix, 30 — jiecubix) (Ta6n. 1, rpynnbi 1,2). Eojibiuan nacTb brjxob HMeeT no- 
jinMO^ajibHoe pacnpeAejieHne. 3 to mo^kct CBM^exejibCTBOBaTb o tom, hto Hejib3n tobo- 
pHTb O KOHKpeTHOH (J)J10pe OTHOCHTCJIbHO BH3yaJIbHO Bbl^eJieHHblX THnOB COOSmeCTB. 
Bojibiuyio nacTb (J)jiopbi cocxaBjinioT nepexoAHbie (3KOTOHHbie) KOMnjieKCbi Me>KAy bh- 
3yajibHO xoporno oTJiHHHMbiMH coo6mecTBaMH. flji5i noHHMaHHfl cbh3h onncaHHbix co- 
o6meCTB 3KOTOHaMH UeJieC006pa3H0 paCCMOTpeTb 3KOTOHHbie nOJIOCbl Menc^y TaKHMH 
coo6mecTBaMH, kbk CTenHbie, JiecHbie h jiyroBbie. 

Bcero Ha HCCJieAyeMOH TpaHceKxe BbiAejieHbi 3 OKOTOHHbie nojiocbi: «jiyroBan 
CTenb — Ay6paBa» h «Ay6paBa — noHMeHHbin jiyr» Ha Mopo30BOH rope (pnc. 2, II, IV), 
«KJieHOBHHK — jiyroBaa CTenb» Ha rajiHHben rope (pnc. 3, VII). SKOTOHHbie nonocbi 
oOna^aioT HeKOTopoil CTpyKTypon: b ee cocTaBe mohcho BbiAejiHTb »Apo (TepMHH np qjx- 
jiOHceH H. H. 3a6ojioixKHM, 1997) h 1—2 nepn(j)epHHHbie 30Hbi (zuih hhx mbi Hcnojib3y- 
eM ycnoBHoe Ha3BaHne «Kpbuibn»). #Apo xapaKTepH3yeTcn bmcokoh CKOpocxbio H3Me- 
HeHHH xoth 6bi HexoTopbix yHHTMBaeMbix npn3HaKOB. Han6ojiee pe3K0 H3MeHflK)Tcn 06- 
maBHAOBa^ HaCbimeHHOCTb H HHCJIO BHAOB OTKpbITbIX MeCT006HTaHHH; BTOpoe MeCTO 

3aHHMaioT AepeBbH h KycTapHHKH. Tpyrnibi «6» h «b» b npeAenax okotohhoh nonocbi 
MeHHiOTCH He3HaHHTeJibHO (pnc. 2, 3; Ta6n. 2). 

Bee 3JieMeHTbi skotohhmx nojioc mo>kho oxapaKTepH30BaTb npoTnnceHHOCTbK), bh- 
AOBblM SoraTCTBOM, BHAOBOH HaCbimeHHOCTbK) (Ta6jl. 3), npH 3TOM npO^BJHIIOTCH CJie- 
Ayiomne HHAHBHAyanbHbie oco6chhocth. 3K0T0HHan nonoca «nyroBa« CTenb — Ay6- 
paBa» (pnc. 2, A, //; Ta6ji. 3) HMeeT mnpHHy 140 m, hto conocTaBHMO c npoTnnceH- 
HocTbio rpaHHnaiAHX coo6ruecTB: o6man npoTnnceHHOCTb CTenHoro ynacTKa, b tom 
HHC jie 3a npeAenaMH HccneAyeMoro npo^HJia, cocTaBnneT 150, Ay6paBbi — 120 m. IIIh- 
pHHa zjx pa b ashhoh okotohhoh nojioce — 40 m; Bbipa^ceHbi o6a «Kpbuia» — CTenHoe 
h JiecHoe, npHneM nmpHHa CTenHoro «KpbiJia» Sojibme JiecHoro (Ta6n. 3). 3 to CB«3a- 
HO C OTCyTCTBHeM 3K0JI0THHeCKHX OrpaHHHCHHH A^H pOCTa A^peBbeB H KyCTapHHKOB, 
hto 6mjio noKa3aHo Ha npHMepe Octpobuobckoh JiecocTenH b neroeHCKOH o6ji. (Hhc- 
THKOBa, HoBHKOBa, 1992). flance npn yAajieHHH Ha 60 m ot icpan Jieca eme BCTpenaioT- 
CJI 3K3eMnJI^pbI ApeBeCHbIX R KyCTapHHKOBbIX BHAOB (pHC. 2, B)\ B JieCHOM «KpbIJie» 
3KOTOHHOH HOJIOCbl npOH3paCTaHHe CBeTOJIK)6HBbIX BHAOB JIHMHTHpyeTCH HH3KOH OCBe- 
meHHOCTbK) H KOHKypeHAHeil C JieCHbIMH BHAaMH. flpyrOH OC06eHHOCTbK) AaHHOH 3KO- 
tohhoh nojiocbi jranneTcn to, hto b ee npeAenax Ha6moAaeTcn MaxcHMajibHoe bhao- 
Boe 6oraTCTBO no cpaBHenmo c coccahhmh coo6mecTBaMH; MaKCHMyM bhaoboh Hacbi- 
meHHOCTH npHxoAHTcn He Ha «Apo, a CABHHyT b cTopoHy CTenHoro «Kpbuia» (Ta6n. 2; 
pnc. 2, E, II). IIoBbmieHHe bhaoboto SoraTCTBa nponcxoAHT BCJieACTBHe BKjnoneHHn 
bhaob o6ohx norpaHHHHbix cooOmecTB. Cabht MaxcHMyMa bhaoboh HacbimeHHocTH b 
CT opoHy CTenHoro «KpbiJia» o6i>ncHneTcn H3MeHeHHeM cocTaBa 3KOJioro(})HTOueHOTH- 
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A 



Phc. 2. BHflOBaa HacbimeHHOcTb, hhcjio bhjiob pa3Hbix (JjyHKiuioHajibHbix rpynn h pa3MemeHHe jiepeBbeB h 
K ycTapHHKOB Ha ynacTKe «CTenb—jiySpaBa—Jiyr» (Mopo30Ba ropa) m* ruiomajiOK 20 X 20 m. 

A — hhcjio bhjjob pa3Hbix ^yHKUHOHajibHbix rpynn; B — xpHBaa H3MeHeHHfl bh/ioboh HacbimeHHOCTn; B — pa3MemeHne 
aepeBteB h KycTapHHKOB. ^peBecHaa h KycTapHHKOBaa pacTHTejibHOCTb noKa3aHa nepHOH 33jihbkoh hjih oxaeJibHbiMH 
TOHKaMH. 1 —30 — HOMepa nnomajioK. a — jiepeBba h KycTapHHKH, 6 — TpaBbi TeHeBbix MecTooOnTaHHH, e — TpaBbi Mec- 

T 006 HTaHHH C UIHpOKOH aMnjIHTyHOH OCBemeHHOCTH, ^-TpaBbi OTKpbITbIX MeCT 006 HTaHHH. riyHKTHpHOH BepTHKaJlbHOH 

-iHHHen OTMenenbi rpaHHUbi skotohhoh nojiocbi, cnjiouiHon BepTHKaJlbHOH jinmieH OTMeHeHbi rpaHHUbi sir pa okotohhoh 
nojiocbi; * — jihhhh KpaeBbix .nepeBbeB. / — jiyroBaa CTenb, II — 3kotoh «JiyroBaa CTenb — ,ny6paBa», III — jiy6paBa, 
IV — 3KOTOHHaa nojioca «jiy6paBa — noHMeHHbin jiyr», V — noHMeHHbin Jiyr. 


necKOH rpynnbi bhaob CTenHoro coo 6 mecTBa no HanpaBJieHHio k Jiecy, KOTopoe 060 - 
ramaeTca 3a cneT 6 ojiee Me30Kcepo(})HJibHbix bhaob b cnjiy cpeAOo6pa3yiomero bjihh- 
hhji neca. 

3K0T0HHaa nojioca «Ay6paBa — noHMeHHbin jiyr» (pnc. 2, A, IV; Ta6ji. 2) xapaie- 
TepH3yeTca o6men npoTJDKeHHOCTbio 60 m, hto 3HanHTeJibHO MeHtnie npoTJDKeHHOcra 
KOHTaKTHpyiomux coo6mecTB. JlyroBoe «Kptuio» He BbipanceHO, a necnoe HMeex umpH- 
Hy 20 m; nmpnHa iiApa 40 m. CpaBHHBaa 3KOTOHHbie nojiocbi «Ay6paBa — noHMeHHbm 
nyr» (pnc. 2, A, IV) h «jiyroBaa crenb — Ay6paBa» (pnc. 2, A, IT), mohcho OTMeraTb, 
hto Ha KomaKTe «jiyroBaa CTenb — Ay6paBa» sham OTKpbiTbix npocTpaHCTB 3axoAflT Ha 
TeppHTopmo Jieca 3HaHHTejibHO AaJibine (Ha 40 m) no cpaBHeHHio c KOHTaKTOM «Ay6pa- 
Ba — noHMeHHbm jiyr», r^e CBeTOjnoSnBbie bhaki 3axoA^T b Jiec Ha paccTOHHHe 20 m 
ot jihhhh KpaeBbix AepeBbeB. TaKHM o6pa30M, paccMaTpnBaeMbie okotohm HenAeHTHH- 
Hbi no cBoen CTpyKType. JTjw o6i>HCHeHHH 3Thx pa3 jihhhh mohcho npeAJio>KHTb cneAyio- 
myio rnnoTe3y. 3kotoh «jiyroBaa CTenb — Ay6paBa» HaxoAHTca b BepxHeH nacra ckjio- 
Ha Teppacw Ha BbicoTe 30 m HaA boaohochbim ropn30HTOM. YBJia>KHeHMe 3Aecb hh3- 
Koe, 3a cneT TOJibKo aTMoc(j)epHbix ocaAKOB. B cb«3h c othm, a TaKHce c amponoreH- 
HbiM B03AeHCTBneM, jiecHaa pacTHTejibHOCTb 6onee pa3pe>KeHHa, neM b HHHCHen Hacra 
CKJiOHa (65 %). 3th o6cTOHTejibCTBa oSecnenHBaioT jiynmyio ocBemeHHOCTb h nporpeB 
nOHBbl, HTO n03B0J15ieT BHAaM OTKpbiTbix MeCTOOGHTaHHH AOBOJIbHO AaJieKO BHeAP^Tb" 
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A 


E 


★ 



VI VII VIII 


★ 



VI VII VIII 


B 



31 32 33 34 35 36 37 38 39 

Phc. 3. BuflOBaa HacbimeHHOCTb, hhcjio bh^ob pa3Hbix (})yHKUHOHajibHbi\ rpynn h pa3MemeHHe jiepeBbeB h 
K ycTapHHKOB Ha ynacTKe «CTenb—KJieHOBHHK» (rajiHHbfl ropa) Arm ruiomaAOK 20 X 20 m. 

VI — KJieHOBHHK, VII — 3KOTOHH3H nojioca «KJieHOBHHK — jiyroBaa cTenb», VIII — nyroBaji crenb. OcTajibHbie o6o3HaHe- 

um Te jKe, hto h Ha pnc. 2. 

ca b nee. 3kotoh «Ay6paBa — noHMeHHtm jiyr» bbixoaht Ha noiiMy, r^e boaohoc- 
hbih ropH30HT HaxoAHTca othochtcjibho 6jih3ko, hto OjiaronpHHTCTByeT pa3BHTHK) Jiec- 
hlix bhaob h cnocoScTByeT o6pa30BaHHio ziocTaTOHHO coMKHyToro ^peBecHoro noKpo- 
Ba (95 %). 3to npenaTCTByex BHeApeHHio CBeTOjnoGnBbix bhaob noA nojior ApeBOCToa. 
TaKHM o6pa30M, mo)kho 3aKJiioHHTb, hto npH KOHTaKTe jiecHoro MaccHBa c Sojiee Kce- 
pO(j)HJlbHbIM C 006 meCTB 0 M BHflbl OTKpbITbIX ITpOCTpaHCTB HHTeHCHBHO BHe^pHIOTCH B 

nee, hto yBejiHHHBaeT rnHpHHy skotohhoto nepexo^a. Oco6eHHOCTbio tkotohhoh nojio- 
cbi «^y6paBa — Jiyr» flBjmeTca to, hto bhaoboc 6oraTCTBO h BHAOBaa HacbimeHHOCTb b 
ee npe^ejiax Bbirne no cpaBHeHHio c jiecHbiM ynacTKOM, ho HH^ce Ha noiiMeHHOM ;iyry 
(pnc. 2, E, VI; Ta6ji. 3). OrcyTCTBiie KpaeBoro 3(J)(J)eKTa, t. e. yBejiHneHHe bhaoboto pa3- 
HOo6pa3H^ no cpaBHeHHio c rpaHMHamnMH cooSmecTBaMH (O^yM, 1986; Jliopn, 1989; 
rpy3^eBa, 1997; KynepoBa, 2000), b abhhom cjiynae CBjnaHO c pe3KHM yMeHbmeHneM 
HHCJia AepeBbCB n KycTapHHKOB 3a npe^ejiaMH Jieca (pnc. 2, E, IV , B). MaKCHMyM noKa- 
3aTejieii H3MeHeHH« a-pa3HOo6pa3na CABHHyT b CTopoHy ;iyra n npoaBjnieTCH 3a npe- 
AeJiaMH 3 kotohhoh nojiocbi. BriAOBaii HacbimeHHOCTb Ha noiiMeHHOM jiyry 3aBncnT 
ot Tpex (J)yHKii;HOHajibHbix rpynn (oTKpbiTbix MecTOo6nTaHHH, TeHeBbix MecTOo6nTaHnn 
H MeCTOoGHTaHHH C LLIHpOKOH aMnJIHTyAOH OCBemeHHOCTH) (pnc. 2, E, IV). ripaKTH- 
necKH nojiHoe OTcyTCTBne ApeBeciibix h KycTapHHKOBbix bhaob Ha nyroBOM ynacTKe, 
CB«3aHHoe c e>KeroAHbiM ceHOKomeHneM, oOecnenHBaeT HeTKne rpaHHijbi Me>KAy 3 ko- 
TOHaMH. 

PaccMaTpHBaa 3KOTOHHyio nonocy «kjichobhhk — JiyroBan CTenb» Ha T ajiHHbeH ro¬ 
pe (pnc. 3, VII; Ta6ji. 3), mo>kho otmcthtb, hto ee ninpHHa cooTBeTCTByeT npoTJDKeH- 
hocth rpaHHHamnx cooomecTB h cocTaBjiaeT 60 m. #Apo b AaHHOM cjiynae HMeeT urn- 
puny 40 m, CTenHoe «KpbiJio» — 20 m, a jiecHoe «KpbiJio» He Bbipa^ceHO. OTcyTCTBne 
necHoro «Kpbuia», bhahmo, CB5i3aHO c TeM, hto npn Gojibihoh coMKHyTOCTH KpoH AepeBb- 
eB h KycTapHHKOB Bbipa)KeHbi HM3K3H ocBemeHHOCTb h b CB513H c 3 thm — HeOjiaronpH- 
HTHbie ycjiOBH^i jxm\ npoH3pacTaHHH CBeTOJiio6HBbix bhaob. MencAy TeM Ha ckjiohoboh 
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TABJ1MUA2 


3HaneHHfl TaHreHca ymoB naicioHa KpHBbix, 

OTpa^caiomMx H3MeHeHHfl b cooTHOiueHnn cJjyHKUMOHajibHbix rpynn bm^ob m a-pa3Hoo6pa3na 
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TpaBbi c iinipo- 
kom aMruiiny- 
acm MecToooii- 
TaHiiii 

TpaBbi OTKpbITbIX 
MeCTOOGHTaHHH 

BnaoBafl Hacbi- 
LUeHHOCTb 


JlyroBaa crrenb — aySpaBa - 

- noMMeHHbiit jiyr 

(Mopo30Ba ropa) 


1—2 

-3 

0 

-4 

-14 

-21 

2-3 

-1 

0 

-1 

-13 

-15 

3-4 

2 

~1 

1 

8 

10 

4-5 

-9 

-2 

-2 

-14 

-27 

5-6 

-1 

-7 

0 

8 

0 

6-7 

1 

-5 

4 

63 

63 

7-8 

-6 

-5 

-1 

1 

-11 

8-9 

3 

0 

1 

1 

5 

9-10 

6 

7 

5 

4 

22 

10-11 

-5 

-5 

-3 

0 

-13 

11-12 

1 

7 

1 

0 

9 

12-13 

-2 

-4 

0 

0 

-6 

13-14 

4 

5 

3 

0 

12 

14-15 

1 

1 

-1 

0 

0 

15-16 

-1 

-4 

1 

-2 

-4 

16-17 

0 

4 

-5 

-6 

-8 

17-18 

10 

2 

-7 

-43 

-38 

18-19 

2 

6 

8 

-1 

15 

19-20 

0 

0 

0 

-2 

-2 

20-21 

-1 

-2 

-1 

-3 

-7 

21-22 

-1 

0 

-4 

11 

6 

22-23 

o 

3 

1 

12 

16 

23-24 

-1 

-1 

-1 

-3 

-6 

24—25 

2 

1 

5 

19 

27 

25-26 

—2 

-1 

-2 

-21 

-26 

26-27 

0 

-1 

-1 

2 

0 

27-28 

-6 

5 

0 

1 

-10 

28-29 

1 

-3 

6 

7 

11 

29-30 

6 

2 

1 

21 

30 


JlyroBaa CTenb — kjichobhhk (fajiHMba ropa) 


31-32 

-3 

-4 

1 

12 

6 

32-33 

0 

0 

0 

0 

0 

33-34 

-4 

0 

0 

0 

-4 

34-35 

-3 

4 

-3 

-31 

-33 

35-36 

3 

1 

0 

-16 

-12 

36-37 

5 

2 

-1 

-3 

3 

37-38 

0 

0 

-1 

-4 

-5 

38-39 

1 

0 

0 

-1 

0 


n p h m e i i a h h e. )KnpHbiM mpH(})TOM BbmeaeHa oGaacTb c HanGoJibuieH cKOpocTbio H3MeHeHHH noKa3aie;ieH 
Ha TpaHccKTe; 0TpHLiaTe;ibHbie 3HaHeHHfl noKa3biBaioT nojrbeM noKa3aie;ieM, no/ioxcHTejibHbie — naaeHne. 


2 BoTaHiiMecKHU xypmui, Nq 12, 2004 r. 
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MacTH CTenHoro ynacTxa HAeT npoijecc axTHBHoro 3 a- 
paCTaHHH KyCTapHHKOBLIMM H ZipeBeCHBIMH BHAaMH 
(pHC. 3, B). 3to pe3yjibTaT aGcojnoTHo 3anoBeAHoro pe- 
>KHMa, KOTopbifi noAA^p>XHBaeTCfl Ha npaBOM 6epery Ha 
np0T5DKeHHH 60 JieT. HecMOTp^ Ha 3 to, CTenHoe «xpbi- 
jio», no cpaBHeHHio c aHajioniHHbiM ynacTXOM Ha jie- 
bom 6epery (axoTOHHaa nonoca «jiyroBafl CTenb — %y6- 
paBa» (pHC. 2, A, II)), HMeeT He3Ha4HTejibHyio rnnpH- 
Hy. HeSojibmyio npoT5i>xeHHocTb CTennoro «xpbuia» b 
jxaHHOM cjiynae cneAyeT cBJUbiBaTb c xpyra3HOH ckjio- 
Ha, hto 3aTpyaimeT pacnpocrpaHeHne CTenHbix bh- 
AOb BBepx no CKJiOHy b cTopoHy cienn. CTenHoe «xpbi- 
J10» 3X0T0HH0H nOJIOCbl «Jl\TOBaH CTenb — Ay6pa- 
Ba» pacnojiaraeTca Ha BbipaBiieHHOM ynacTxe pejibe(|)a 
(pnc. 1), hto cnoco6cTByeT oojiee 6biCTpoMy pacnpo- 
CTpaHeHHio ApeBecHbix n KycTapHHKOBbix bhaob b cto- 
poHy CTenn. BMecTe c tcm b oxotohc «kjichobhhk — 
jiyroBaa CTenb» 3a cneT toto, hto b CTenHOM «KpbiJie» 
AepeBbH h KycTapHHKH AOCTurawT penpoAyxraBHoro 
coctohhhh h (J)aKTH4ecKH CMbiKaiOTCH Apyr c ApyroM, 
pa3MbiTa rpaHHAa Me>xAy cienHbiM h jiecHbiM cooGme- 
CTBaMH (pnc. 3, B). B to BpeMa xax b CTenHOM «Kpbuie» 
3 kotohhoh nojiocbi «jiyroBaa CTenb — Ay6paBa» Taxaa 
rpaHHua Bbipa>xeHa 6ojiee hctxo BCJieACTBne nocTOHH- 
hoto ceHOKOca (pnc. 2, B). 

B okotohhoh nojioce «KJieHOBHHK — JiyroBaa 
cTenb» He HaGjnoAaeTca xpaeBoro 3(|)(f)eKTa (Ta6ji. 3; 
pnc. 3, E, VII). IIoKa3aTejiH bhaoboto SoraTCTBa h 
bhaoboh HacbimeHHOCTH He npeBbimaioT TaxoBbix, ot- 
MeneHHbix b xoHTaxrapyiomHx coo6mecTBax, h oxa3bi- 
BaiOTca Bbirne, neM b Jiecy, ho HH>xe, neM b CTenn. Ot- 
cyTCTBne xpaeBoro 3(|)<j)exTa b a^hhom cjiynae o6t>hc- 
HfleTCfl TeM, HTO aXTHBHOe pa3BHTHe XyCTapHHXOB H 
AepeBbeB b CTenHOM «xpbuie» 3xotohhoh nonocbi npe- 

nHTCTByeT B0306H0BJieHHK) MHOTHX CBeT0JlK)6HBbIX 
TpaBHHHCTbIX paCTeHHH, a 3Ha4HT, HHCJ10 BHAOB B 3X0- 
tohhoh nojioce MeHbine, neM Ha CTenHOM ynacTxe. 
TaxHM o6pa30M, npn OTcyTCTBHH ceHOXoca HannHaeTca 
npoijecc 3apacTaHH«, no Mepe xoToporo ycnoBHH CTa- 
HOBflTCfl 6oJiee Me30(j)HJIbHbIMH, HTO, COTJiaCHO AaHHbIM 

p«Aa aBTopoB (JIiopH, 1989; EejuiHeHxo h AP-, 1998), 

HBJHieTCfl OAHOH H3 OCOGeHHOCTCH 3X0T0Ha Me>xAy Jie- 
com h CTenbio. B AaJibHenmeM 3to npnBOAHT x pa 3 BH- 
THK) XyCTapHHXOBOH paCTHTeJlbHOCTH, xoTopaa nOCTe- 
neHHO CMeHHTca ApeBecHofi, a rpaHHija Jieca 6yAeT 
npoABHraTbca b CTopoHy TpaBHHoro cooGmecTBa, h Ta- 
xhx neTXHx pa3JiHHHH Me>XAy coo6nj;ecTBaMH HaGmo- 
AaTbCH y>xe He 6yAeT. TaxnM o6pa30M, oxotoh b 30 He 
xoHTaxTa Jieca co CTenbio hjih nyroM M0>xeT HaxoAHTbca 
b oahoh H3 CTaAHH nepexoAa x uecHOMy cooGmecTBy. 
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B LjejiOM aHajin3 skotohob noKa3biBaeT, hto npoABH>KeHHe Jieca bo3mo>kho KaK b cto- 
poHy nyroBOM CTenn, TaK h b CTopoHy noHMeHHoro Jiyra. B Hacroamee BpeMJi 3 to npo- 
OBH>KeHHe peryjiHpyeTca HCKJHOHHTejibHO xo3fliicTBeHHOH AeflTejibHOCTbK) 4ejiOBeKa. 
rioHMeHHbie Jiyra npn npeKpameHHH nacTb6bi m ceHOKOca AOBOJibHO 6bicTpo 3apacTaioT 
jiecoM (Hhuchko, 1969). HeTKoe pacnpeAejieHiie pacTHTenbHbix coo6mecTB, KOTopoe 
OTMeneHO Ha nccjieAOBaHHbix ynacTKax b nacToamee BpeMJi, peryjmpyeTCJi npencAe Bce- 
ro ceHOKomeHHeM. CTpyKTypa 3KOTOHHbix nonoc Taoce 3aBHCHT ot peacnMa npnpo- 
aonOJIb30BaHH5I, KOTOpblH BJIHHeT Ha lHHpilHy 3KOTOHHOH nOJIOCbl H Bbipa^CCHHOCTb ne- 
pH(J)epHHHbix 3 oh. npojiBJieHHe Tax HaibiBaeMoro KpaeBoro 3(fx})eKTa mohcho otmcthtb 
TOJ ibKO b cjiynae KOHTaKTa AySpaBbi c jiyroBon CTenbio no npaBOMy 6epery (Mopo30Ba 
ropa). B AByx Apyrnx cjiynanx 3(J)(J)eKT OTcyTCTByeT, ho no pa3HbiM npHHHHaM. B cjiynae 
KOHTaKTa Ay6paBbi h noHMeHHoro Jiyra tto CBH3aHO c HeBbipa^ceHHOCTbio JiyroBoro 
«KpbiJia», b to BpeMH KaK Ha KOHTaKTe KJienoBHHKa h jiyroBoii CTenn Ha TajiHHbeH rope 
3(J)(J)eKT OTcyTCTByeT b cbh3h c o6pa30BaHneM coMKHyToro JiecHoro noKpoBa. TaioKe 
HyHCHO yHHTbIBaTb TO, HTO 3KOTOHHbie CHCTCMbl JieCOCTenHOTO KOMnjieKCa HMeiOT He- 
CKOJibKo CTa^HH pa3BHTH« (Ky 3 bMHHa, 1997; Jliopn, 1989). ripn 3 tom Ha HanajibHbix 
CTaAHJix b nepexoAHoii 30He npncyTCTByioT bhabi o6ohx coo6mecTB, hto o6ecnenHBa- 
eT noBbimeHne bhaoboto pa3HOo6pa3iifl, a b AajibHemneM, c yBeJinneHneM KOJinnecTBa 
KycTapHHKOBbix h ApeBecHbix pacTeHHH, BHAOBaa HacbiiueHHOCTb b 3kotohhoh 30He na- 
aaeT. Mo>kho otmcthtb, hto Ha rajiMHben rope (pnc. 3, E) npn aKTHBHOM pa3BHTHH 
KycTapHHKOB h AepeBbeB H a KOHTaKTe KJieHOBHHKa co CTenbio OTMeneHO na^eHne a-pa3- 
HOo6pa3H^; Ha KomaKTax Ay6paBbi c JiyroBon CTenbio h noiiMeHHbiM jiyroM Ha Mopo30- 
boh rope (pnc. 2, B) npoijecc nepexo^a k Jiecy yzjep>KHBaeTC5i Ha HanajibHbix ctbawix aH- 
TponoreHHbiM B03AeiiCTBHeM (e>KeroAHbiH ceHOKOc). TaKHM o6pa30M, BbicoKoe bhaoboc 
ooraTCTBO, cxopee Bcero, npn cyme okotohbm jiecocTemi, HaxoAJHAHMCii Ha HanajibHbix 
CTaAHHX (J)OpMHpOBaHH^. 


3aKJiiOHeHHe 

non™ Ha Bcex ynacTKax npoijmjui OTMeneHbi neTKHe rpaHHijbi Menc^y pa3JiHHHbi- 
mh cooSmecTBaMH. Pe3KOCTb rpaHHU h neTKaa AH(})4)epeHUHpoBaHHOCTb pacmrejibHoro 
noKpoBa o6ycjiOBJieHbi h nozmepncnBaioTc^ xo3JiHCTBeHHOH AeflTejibHOCTbio nejiOBeKa. 
ripn npeKpameHHH aHTponoreHHoro bjihhhhh jiecHbie MaccHBbi HMeiOT noTeHimajibHyio 
B03M0^cH0CTb k yBejiHHeHHK) cbohx rniomaAeii 3 a cneT TpaBjiHbix coo6mecTB. 

3K0T0HHbie nojiocbi BKjnonaioT Jmpo h nepnijiepHHHbie 30hm. Bbipa^ceHHOCTb 3jie- 
MeHTOB 3K0T0HH0H nOJIOCbl 3aBHCHT OT pe>KHMOB npHpOAOnOJIb30BaHHfl H B OTAeJIbHbIX 
cjiynajix AeTepMHHHpoBaHa 3KOTonHnecKH. TaK, npn KOHTaKTe Jieca c 6ouee Kcepo^HJib- 
HblM COo6meCTBOM BHAbI OTKpbITbIX npOCTpaHCTB TOpa3AO HHTeHCHBHee BHeAP^IOTCH B 
nee, neM npn KOHTaKTe c 6ojiee Me30(})HjibHbiM coo6mecTBOM; BbipoBHeHHOCTb pejibeijia 
cnoco6cTByeT yBejiHHeHHK) npoTJDKeHHOCTH okotohhoh nojiocbi no cpaBHeHHio c 6 ojib- 
men KpyTH3HOH CKJiOHa. CeHOKOuieHHe onpeAen^eT cymecTBOBaHHe pe3KHx rpaHHu h 
npHBOAHT k coKpamemno nepnijiepHHHbix 30H hjih nojiHOMy hx oTcyTCTBHio . 

He Bcer^a HMeeT MecTO 3 kotohhmh 3(|)(J)eKT, KOTopbiH Bbipa^caeTC^ b yBejmneHHH 
bhaoboto pa3Hoo6pa3H«. Bo3mo>kho, hto oh npoHBJiaeTCH Ha HanajibHbix 3Tanax pa3BH- 
thb 3KOTOHa h MO^ceT HCHe3HyTb Ha nocjieAyioiimx 3Tanax pa3BHTH« npn ycjioBHH npe- 
KpameHHJi aHTponoreHHoro bjihhhhh. 
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SUMMARY 

Based on the geobotanic profile laid in the «Galichya Gora» reserve in Lipezk Region it is shown, 
that, on terminating the human activity, woodlands are able to occupy considerabe areas on the fo¬ 
rest-steppe territory. The analysis of transition zones between forest and grass communities has allowed 
to distinguish elements of the ecotone structure: the nucleus and the peripheral zones. Based on relati¬ 
ons of species with difference ecological properties, the ecotone structure has been shown to depend on 
regimes of nature management and in some cases it determined by ecotope conditions. Ecotone effect 
shows up at initial stages of the ecotone development. 
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EUyueHO B03,aeHCTBHe aTMOC([)epHoro 3arpjr3HeHH*i KnpOBO-HeneuKoro xHMHnecKoro KOMbHHaTa Ha 
conep>KaHHe odmero, GejiKOBoro a30Ta h aMMOHHfl y JiHinaHHHKOB Evernia mesomorpha , Hypogymnia phy- 
sodes, Cetraria islandica, Peltigera aphthosa, P. canina, a Taioxe aKTHBHOCTb HHTporeHa3bi y P. aphthosa 
h P. canina. HeGojibinoe 3arpji3HeHHe npHBonHjio k noBbimeHHio coaep>KaHHfl o6mero h GejiKOBoro a30Ta, 

CHJIbHOe-K CHHtfteHHIO erO KOJIHHeCTBa (ho He HH>Ke ypOBHJI KOHTpOJIJl). OGcy^K^aiOTCH B03MO>KHbie npH- 

HHHbi nojiyueHHbix pe3yjibTaTOB. 

KjnoneBbie cjiOBa: aTMOC(J)epHoe 3arpJi3HeHHe, jiHinaHHHKH, oGluhh h GejiKOBbiH a30T, aKTHBHOCTb 
HHTporeHa3bi. 

Eme b XIX b. 6biJio 3aMeneHO, hto c yBejiHMeHHeM 3arpH3HeHHH B03ztyxa yMeHbiua- 
eTC^ hhcjio BHTtOB JiHinaHHHKOB, npn 3tom HCHe3HOBeHHe hx H3 3arpfl3HeHHoro paHOHa 
^BJiHeTCH nocjieTtHeH cTa,zmeH B037teHCTBHH Ha JiHuiaHHHKH. 06menpH3HaHO, hto no- 
BpeHczteHHH b nepByio onepeAb npoaBJunoTCfl Ha 6 hoxhmhhcckom ypoBHe, 3aTparHBaa 
(J)OTOCHHTe3, zibixaHHe h Apyrne npoijeccbi, 3aTeM pacnpocTpaH^ioTCH Ha yjibTpacTpyK- 
TypHblH H KJieTOHHblH ypOBHH. IloCJie 3TOrO pa3BHBaiOTCH BHAHMbie CHMnTOMbI IlOBpeHC- 
aeHHfl — xjiopo3bi h HeKpo3bi (Tpeuioy, 1988). 
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JlmnaHHHKH aKTHBHO noniomaioT h HaKanjiHBaiOT a30THCTbie coeAHHeHHfl. Eojib- 
mee kojihhcctbo a30Ta b TajuiOMe hmciot jinwaHHHKH c unaHoSaKTepHJiMH (2.3—4.5 % 
ot cyxofi Maccbi) no cpaBHemno c JinmanHiiKaMii, (J)oto 6 hoht KOTopbix npeACTaBJieH 
3ejieHon BOAopocnbK) (0.6—2.0 %). 3 to CB^nano c TeM, hto uHano6noHT cnoco6eH 
(J)HKcnpoBaTb a30T M3 aTMOC(f)epbi c noMombK) 4>epMeHTHoro KOMnjieKca HHTporeHa3bi. 
BceMH jiHiiiaMHHKaMH ycBanBaioTCH coe^HHemiH, coAep^camne hohm NH 4, NO3, 
NO2. IlepBbm 3Tan accHMurumnn a30Ta 3aK;noHaeTca b BoecTaHOBJieHHH HHTpaTa n 
KaTajiH3npyeTC5i HHTpaTpeAyKTa30H. AMMnaK, o6pa30BaBinHHCfl b npoijecce (J)HKcan,HH 
a30Ta npn BoecTaHOBJieHHH HHTpaTOB nnn HenocpeACTBeHHO norjiomeHHbin H3 OKpynca- 
iomen cpeAW, Aajiee ycBaiiBaeTCji c o6pa30BaHneM aMHHOKHCJiOT h bmhaob noA ach- 
CTBneM p^Aa (JjepMeHTOB. 

B to BpeMH Kax Majibie KOHijeHTpaimn cojieii a30Ta HcnoJib3yiOTCfl b MeTa6ojiH- 
necKHx peaKUMx JinmaHHHKOB (Balaguer, Manrique, 1991), ycnjieHHoe nocTyrnieHne 
a30Ta npnBOAHT k ycKopeHHOMy pocTy h AeJieHHio kjtctok 4>OTo6noHTa (Kauppi, 1980), 
hto MOHceT noBJienb 3a co6oh pacnaA JiHinaHHHKOBoro cnM6no3a. Xoporno H3BecTHO 
HHmGnpyiomee AencTBne cojien a30Ta (KpeTOBHH, 1987) h khcjiothoto 3arpfl3Hemw 
(Fritz-Scheridan, 1985; Richardson, 1988) Ha npouecc a30T(|)HKcauHH. 

Oahh H3 cepbe3Hbix hctohhhkob 3arpa3HeHHH B03AyinHoro 6acceiiHa b Aempajib- 
hoh Hacra Khpobckoh o6ji. — KnpoBO-HeneuKHH xhmhhcckhh KOM6nHaT. 3 to BeAy- 
mee npeAnpHarae xmmhh h He(j)TexHMHH b o6jiacTH h oaho H3 KpynHeHinnx b Pocchh. 
B cocTaB KOM6nHaTa bxoaht 3aBOA MMHepajibHbix yAo6peHHH. Oh BbinycxaeT a30THbie h 
KOM nneKCHbie yAo6peHHfl. B 1990-e toabi 3Bboa CTaji oahhm h 3 KpynHeHinnx poccnH- 
ckhx 3KcnopTepoB 6e3BOAHoro aMMnaxa, a30THbix yAo6peHHH h Apyrofi xhmhhcckoh 
npoAyKAHH (AnajibiKHHa, 1996). 

B aTMOC(j)epy o6jiacra npeAnpnflrae Bbi6pacbiBaeT 88 pa3JiHHHbix 3arpji3HfliomHx 
BemecTB, b tom nncjie okchabi cepbi, a30Ta n aMMnax (BypKOB, EjibKHH, 1993). Flo a&h- 
HbiM K). A. CeMeHOBbix c coaBT. (2000), o6ihhh Bbi6poc 3arpfl3HjnomHx BemecTB Knpo- 
BO-HeneuKHM xhmhhcckhm komShhbtom b 1999 r. cocTaBHJi 7.4 tbic. t, b 2000 r. — 
9 TbIC. T. 

U,ejibio Harneii pa6o™ flBjmeTC5i H3yneHHe H3MeHeHHH a30THoro o6MeHa y jimnan- 
HHKOB nOA B03ACHCTBHCM aTMOC^epHOTO 3arpH3HeHHH. 


MaTepnaji h MeTOAHKa 

npoBeAeHHH 3 KcnepnMeHTa 6 biJiH BbiGpaHbi 4 nocTOHHHbie npoGHbie nuoma- 
AH (linn). Bbi 6 op ynacTKOB npeAycMaTpHBaji conocTaBHMocTb no ochobhmm Taxca- 
AHOHHblM H THnOJIOTHHeCKHM nOKa 3 aTCJIHM JieCHbIX COoSineCTB, HaxOAHIAHXCH nOA 
BJIHSLHHeM pa 3 JIHHHOrO ypOBHfl 3 arp« 3 HeHHH B 03 Ayxa H B (J)OHOBbIX yCJIOBHflX. flj m no- 
jiyneHHH conocTaBHMbix AaHHbix niin 6 biJiH noAo 6 paHbi b OAHHaKOBbix ranax Jieca. 
Cxoactbo ynacTKOB ynHTbiBajiH no cjieAyioiAHM noKa 3 aTeJiBM: nono>KeHHe b pejibe(|)e, 
TaKcaijHOHHbie noKa 3 aTejiH ap^boctoh cochm, bhaoboh cocTaB HanoHBeHHoro nonpoBa, 
MexaHHnecKHH cocTaB h Mop(j)OJiorHfl noHB, HanpaBJieHne rocnoACTByiomHx BeTpoB h 
yAaneHHe ot HCTOHHHKa 3arp5i3HeHHfl. 

E[po6Hbie njiomaAH 6biJiH 3ajioHceHbi b cocHHKax JiHinaHHHK0B0-3ejieH0M0iHHbix. 
Tpn ynacTKa HaxoAHJiHCb b ceBepo-BOCTOHHOM HanpaBJieHHH ot KOM6nHaTa Ha yAane- 
hhh 8 km (linn 4) — CHJibHoe 3arp5i3HeHHe, 12 km (nnn 3) — cpeAHee 3arpB3HeHne h 
30 km (nniT 2) — cna6oe 3arpH3HeHne. KoHTpojibHbin ynacTOK (nnn 1) HaxoAHJica 
b 30 km ot KOM6nHaTa b ioro-3anaAHOM HanpaBJieHHH, npoTHBonojioncHOM HanpaBJie- 
hhk) npeoSjiaAaiomHx BeTpoB. 
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XapaKTepHCTHKa HCCJieflOBaHHblX JIHliiaMHHKOB 


Bhji 


Evernia mesomorpha 
Hypogymnia physodes 
Cetraria islandica 
Peltigera aphthosa 
P. canina 


SKOJiorHMecKaH rpynna 

3riH<})HTHbIH 

» 

SnwreHHbiH 

» 

» 


Mop(})o^orHHecKMM THn 


KyCTUCTblM 
Jin CTO BaTblll 
KycTHCTbift 
JlMCTOBaTblH 
» 


<Poto6hoht 

Trebouxia 

» 

» 

Coccomyxa + Nostoc 
Nostoc 


B KanecTBe oSbcktob HccjieAOBaHira 6 mjih BbiOpaHM jmmaHHHKH, KOTopbie npn- 
cyTCTBOBajiH Ha Bcex ynacTKax. Emjih co6pam>i Evernia mesomorpha Nyl., Hypo¬ 
gymnia physodes (L.) Nyl., Cetraria islandica (L.) Ach., Peltigera aphthosa (L.) Willd., 
P. canina (L.) Willd. (cm. TadjiHijy). 

C6op MaTepnajia rjix HccneAOBaHHH npoBOAHJiH bcchoh 1999 h 2000 rr. 3nH(})HT- 
Hbie JiHiuaHHHKH Ha KancAOH njiomaAKe coOwpajin BMecTe c cyGcTpaTOM He MeHee neM 
c 20 AepeBbeB cochm Ha Bbiccrre 1—1.5 m, a 3nnreHHbie — H3 HecKOJibKHX MecT o6h- 
Tamm b npe^ejiax npo6HOH njioma^H. B JiaGopaTopnn JiHiuaHHHKH onnmajiH ot cy6- 
crrpaTa, pacTHTeJibHoro Mycopa, nonBbi h BbicyuiHBajiH ao B03AyuiHO-cyxoro coctoa- 
hhx. CoSpaHHbiH MaTepnaji xpaHHJiH b SyMancHbix naxeiax 1 — 2 Mecjnja. 

IIocKOJibKy npHpoftHbiH MaTepnan HeoAHopoAeH (pa3H0B03pacTH0CTb TajuiOMOB, 
pa3JiHHHH b MHKpoy cjiobhhx MecTOo6nTaHHn) h OHeHb BapnaGejieH, oSpamajiH oco6oe 
BHHMaHHe Ha ero ycpeAHemie. C 3toh uejibio y KycTHCTbix JinmaHHHKOB mm Ka>KAon na- 
pajuiejiH onbiTa 6pajm bctohkh no bo3mo>khoctm oahoto pa3Mepa, y JincTOBaTbix bhaob 
xpynHbie cnoeBHma pa3pe3ajin Ha Jionac™, KOTopbie paBHOMepHo pacnpeAejnuin Ha bcc 
napajuiejin onbiTa. 

Y co6paHHbix jinmaHHHKOB 6biJiH onpeAejieHM cjieAyiomHe noKa3aTejin, xapaKTepH- 
3yK)mne a30THbm o6mch: coAepamHHe o6mero h OenKOBoro a30Ta, coAep^caHne aMMHa- 
xa, aKTHBHOCTb HHTporeHa3bi. 

KoAHnecTBo o6iAero h 6 ejiKOBoro a30Ta onpeAejnuiH no nonyMHKpOMeTOAy (EpMa- 

KOB H AP-, 1972), aKTHBHOCTb HHTpOTeHa3bI-aueTHJieHOBbIM MeTOAOM (KajIHHHHCKafl 

H AP-, 1973), KOJIHeCTBO aMMHaxa-MHKpOAH(J)(j)y3HOHHbIM MeTOAOM B MOAH(J)HKaHHH 

B. H. JIioOnMOBa c coaBT. (1968). ^aHHbie 6mjih o6pa6oTaHbi CTaTHcranecKH h npeA- 
CTaBjnnoT co6oh cpeAHHe BejiHHHHbi H3 3 SnojiorHnecKHx noBTopHOCTeii c yneTOM ctbh- 
AapTHOH oiiih6kh. ^OBepHTejibHbie ypoBHH KpnTepHA CTbiOAemra P (3amjeB, 1984) yxa- 
3aHbi b rpa(J)HKax. 

6 oJiee TOHHOH OUeHKH B03AeHCTBH^ HCTOHHHKa 3arp«3HeHHH npOBOAHJIH TpaHC- 
nJiaHTaijHio 3nn(|)HTHoro jinmaHHHKa H. physodes (Tpacc, 1985). J\im 3toto H3 hhctoto 
panoHa (linn 1) 6pajin bctkh cochbi A^aMeTpoM 2—3 cm BMecTe c JiHinaHHHKaMH c bm- 
cotm 1.5—2 m h TpaHcnnaHTHpoBajiH Ha cochm b 1—2 km ot K0M6nHaTa b cxoahmx c 

(J)OHOBbIMH yCAOBHHX. 3TOTO yHHTbIBaJIH OCBeLLjeHHOCTb, AHBMCTp COCeH, BbICOTy, 
Ha KOTOpOH pOCJIH BCTKH C JiHinaHHHKaMH, H OpHCHTaiJHIO HX OTHOCHTeJIbHO CTOpOH TO- 
pH30HTa. OnbiT ajihjica b TeneHHe roAa. J\im onbiTa H . physodes coGnpajin c TpaHcnnaH- 
THpoBaHHbix bctok h Ha KOHTpojibHOM ynacTKe. 


Pe3yjibTaTbi h hx o6cy5KAeHHe 

Pl3MeHeHH5i b coAop>KaHHH a30Ta y nccjieAOBaHHbix bhaob npeACTaBJieHbi Ha pnc. 1. 
H3 AHarpaMMM cneAyeT, hto coAepncaHne o6mero a30Ta y JinmaHHHKOB c 3eneHOH 
BOAopocjibK) b KanecTBe 4>OTo6noHTa E. mesomorpha , H. physodes h C. islandica 
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A1 234 El 234 B1 234 T1 234 £1234 

Phc. 1 . M3MeHCHHe KOJiHHecTBa o6mero h OemcoBoro a30Ta y JinmaHHHKOB no# bjihahhcm aTMoc(j)epHoro 
3arpji3HeHH5i bcchoh 1999 (/) h bcchoh 2000 (//) rr. 

Ilo och a6cuHcc: A — Evernia mesomorpha, E — Hypogymnia physodes, B — Cetraria islandica, V — Peltigera aphthosa, 
A — P- canina. 1 — nnn 1,2 — linil 2, 3 — nnn 3, 4 — nnn 4. no OCH opaHHaT — coaepjKaHHe o6mero a 30 Ta, 
Mr • r cyx. Maccbi. TeMHbie nacTH ctoji6hkob — 6ejiKOBbiH a30T. n = 3, P = 99 %. 


npn cjia6oM (nnn 2) n cpe^neM 3arpa3HeHHH (nnn 3) 6 bijio Bbime, hqm Ha KOHTpojib- 
hom ynacTKe. Ha 4-m ynacTKe coAep^aHHe a30Ta y Bcex JiHUiaHHHKOB, KpoMe E. meso¬ 
morpha , b 2000 r. npeBbimajio 4>OHOBbiH ypoBeHb, ho 6biJio MeHbrne, HeM Ha 3-m, h ao- 
CTOBepHo He OTJiHnajiocb ot co,nep)KaHH5i 3Toro 3JieMeHTa Ha 2-m ynacTKe. Y C. islandica 
b BeceHHHH nepnoA 1999 r. AOCTOBepHbix pa3JiHHHH b coAep^aHHH a30Ta Me)KAy ynacT- 
KaMH He o6Hapy>KeHO. 

JlHuiaHHHKH BnHTbiBaiOT noHBeHHyio Bjiary h ocaAKH. 3th pacTBopbi coAep^aT Be- 
mecTBa, HMeiomHeca b aTM0C(])epe. CTeKaiomaa no cTBOJiaM AepeBbeB AO^AeBa^ BOAa 
AonojiHHTejibHo oOoramaeTca CMbraaeMOH c hhx nbiJibio. no3TOMy jmuiaHHHKH mo- 
ryT nonyHaTb cymecTBeHHbie KOJiHHecTBa a30THCTbix coeAHHeHHH. H3BecTHO, hto npH 
nepeHoce jmmaHHHKOB Ha HHTpaTHoe nHTaHHe nponcxoAHT pe3Koe yBejiMHemie aKTHB- 
hocth HHTpaipeAyKTa3bi h Apyrnx 4>epMeHTOB a30THoro Meia6ojiH3Ma (UlanHpo, 1990). 
3thm, Bepo^THO, h oOb^cH^eTc^ to, hto Ha ynacTKax co cJiaObiM h cpeAHHM 3arp^3He- 
HHeM 6buio 6oJiee BbicoKoe coAep>KaHHe o6mero a30Ta y xjiopoOhohthbix jiHinaHHH- 
kob, neM Ha nnn 1 . 

Ha 6oJiee 6jih3koh k KOM6HHaTy miomaAH coAep^aHHe a30Ta noHH3HJiocb, ho ocTa- 
Bajiocb Bbime ypoBHH KOHTpojibHoro ynacTKa. 3to corjiacyeTca c AaHHbiMH H. A. LUa- 
nHpo (1993), KOTopaa OTMenaJia noHH^eHHe o6mero a30Ta y Peltigera aphthosa , Hypo- 
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gymniaphysodes h Platismatia glauca (L.) W. Culb. et C. Culb, co6paHHbix b 6 jih 3 h Ko- 
CTOMyKiucKoro ropHo-o6oraTHTejibHoro KOM6HHaia. Bo 3 MO>kho, 3 to o 6 t>^chhctc^ TeM, 
HTO S0 2 , KOTOpblH npHCyTCTBYCT B Bbl6pOCaX KOM6HHaTa, nOHIDKaeT aKTHBHOCTb HH- 
TpaTpeAyKTa3bi h p^a Apyrnx (fiepMemroB a30THoro o6MeHa. 

Y TpaHcnJiaHTHpOBaHHoro jimuafiHHKa H . physodes co,nep>KaHHe obmero a30Ta no- 
Bbicmiocb no cpaBHeHHio c KOHTpojieM Ha 14 %, hto noATBep^aeT pe3yjibTaTbi, nojiy- 
neHHbie Ha 3 tom jimnaMHHKe, cobpaHHOM c npobHbix njiomaAen. 

H 3 UHaHo6noHTHbix jiHmaHHHKOB y P. aphthosa ^ocTOBepHoro H3MeHeHHH kojih- 
necTBa a30Ta oraocHTejibHO KOHTpojibHoro ynacTKa bcchoh 1999 r. He HaSmoAajiocb. 
BecHOH 2000 r. npn cjiaOoM 3arpn3HeHHH conep>KaHHe a30Ta 6biJio Bbirne ypoBHfl (j)o- 
Ha, a Ha linn 3 h 4 — HapaBHe c (j)OHOBbiM. Y P. canina b HCCJie^oBaHHbie ce30Hbi co- 
jep>KaHHe o6mero a30Ta npn cjia6oM 3arpji3HeHHH 6 wjio Bbirne KOHTpoJibHoro, a Ha 
nnn 4 COCTaBHJIO 88—90 % OT KOHTpoJibHoro ypOBHfl. y 3THX £ByX JIHUiaHHHKOB He- 
oojibmne KOHijeHTpaijHH coennHeHim a30Ta npHBOxnuiH, BepoflTHO, k noBbimeHHio 

aKTHBHOCTH (J)epMeHTOB a30TH0T0 MeTa6oJIH3Ma, a BbICOKHe KOHUeHTpaUHH-K ee CHH- 

yKeHHK). 

y P. canina h P. aphthosa , coOpaHHbix bcchoh 2000 r., npn cJia 6 oM 3 arp^ 3 He- 
hhh (puc. 2) aKTHBHOCTb HHTporeHa3bi noBbiuiajiacb He3HaHHTejibHO y P. aphthosa h 
H a 56 % y P. canina no cpaBHeHHio c KOHTpojieM. Ha nnn 4 aKTHBHOCTb CHH3HJiacb 
20 48 H 56 % COOTBeTCTBeHHO no cpaBHeHHio C KOHTpojieM. 

PenpeccHio HHTporeHa 3 bi y Peltigera praetextata h P. aphthosa HaGmo^ajiH 
L. Hallbom h B. Bergman (1983) npn noniomeHHH JiHinaHHHKaMH hohob HHTpaTa h 
aMMOHM. Peryjmpyiomafl ponb aMMOHM cboahtca k TOMy, hto oh, ABJUwcb kohch- 
hhm npo^yKTOM peaKUHH, no^aBji^eT chhtc3 o 6 ohx 6 ejiKOBbix KOMnoHeHTOB cfiep- 
vieHTHoro KOMnjieKca HHTporeHa3bi, ho KpoMe hohob bmmohm a30Tcf)HKcaijHio hhth- 
onpyioT h HH 3 KHe 3 HaneHH 5 i pH. TaK, o 6 pa 6 oTKa P. aphthosa HCKyccTBeHHbiM «khc- 
.TbIM» AO^AeM, COAep^aBUIHM HOHbl aMMOHHH, HHTpaT-HOHbl H CepHyiO KHCJIOTy, 
noKa3ana, hto b HeHTpajibHOM pacTBope a30T He 0Ka3biBaji HeraTHBHoro bjihahha Ha 
CKOpOCTb a30T(])HKCaiJHH, B TO BpeM5I KaK CepHafl KHCJIOTa CHH^aiia CKOpOCTb 3 TOTO 
npouecca, oco 6 eHHO b komGhhbijhh c aMMOHHHHbiMH HOHaMH (Hallingback, Kell¬ 
ner, 1992). 



Phc. 2. M3MeHeHHe aKTHBHOCTH HHTporeHa3bi nojj bjihahhcm aTMoc(j)epHoro 3 arpH 3 HeHH 5 i. 

To och aScuHcc: A — Peltigera aphthosa , B — P. canina. 1 — nnn 1,2 — nnn 2, 3 — nnn 3, 4 — nnn 4. no och op- 
aHHaT — aKTHBHOCTb. MKr • N • cyT _1 X H cyx. Maccbi. n = 3, P = 99 %. 
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B HarneM cjiynae noAKHCJiaiomee aohctbhc S0 2 h khcjiothmx BbinaAeHHH npw cjia- 
6om 3arpa3HeHMH mohio HeHTpajiH30BaTbC5i aMMOHiieM. A npw cpeAHeM h cHJibHOM 3a- 
rpa3HeHHH npoBBiuuiocb HHniGHpyiomee ero AencTBiie, KOTopoe ycHJiHBajiocb b kom6h- 
HaUHH c S0 2 . 

PacTMTejibHbie kjictkh b cbocm cocTaBe hmoot HeopraHHHecKHH a30T, HH3KOMOJie- 
Kyji^pHbie h BbicoKOMOJieicyjiflpHbie opraHHHecKHe (j)opMbi 6ejiKOBoro a30Ta. 3 th (Jjpax- 
Ahh HaxoABTCB b onpeAejieHHOM paBHOBecHH Me>KAy co6oh. ycHJieHHe a30THoro nn- 
TaHHH npHBOAHT K yBejlHHCHHIO BCeX a30TC0Aep>KamHX (JjpaKUHH. ripH 3T0M 0 C 06 eHH 0 
CHJIbHO B03paCTaeT KOJIHHeCTBO paCTBOpHMbIX aMHHOCOeAHHeHHH, TOTAa KaK COAep- 
)KaHHe 6ejiKa noBbimaeTCH tojibko ao onpeAejieHHon BejiHHHHbi (IIoJieBOH, 1989). 

Mbi onpeAejiajiH coAepxcaHHe aMMOHHH, KOTopbiH cocTaBjraeT nacrb HeGejiKOBOH 
(JjpaxuHH, y E. mesomorpha , H . physodes , P. aphthosa h P. canina , coGpaHHbix Bec- 
hoh 2000 r. 

Kax bhaho h3 pHC. 3, y E. mesomorpha kojihhcctbo aMMOHHn Ha 2-m ynacTKe CTajio 
Bbirne Ha 34 % no cpaBHeHHio c KOHTpojieM h ocTaBanocb Ha 3tom ypoBHe Ha Apynix 
ynacncax. Y H. physodes Ha 2-m ynacrxe coAep>xaHHe aMMOHiw npaKranecKH He H3Me- 
HHJiocb, ho 3aTeM pe3KO yBejiHHHJiocb ao 252 Ha 3-m h ao 291 % Ha 4-m ynacTKax no 
cpaBHeHHio c KOHTpOJieM. 

/Jjifl noATBepncAeHHn 3 thx pe3yjibTaTOB y TpaHcnJiaHrapoBaHHoro JiHinaHHHKa 
H. physodes 6buio onpeAejieHo kojihhcctbo aMMOHHH. CoAepxcaHHe ero noBbicHjiocb 
y TpaHcnnaHTaHTa Ha 326 % no cpaBHeHHio c KompoJieM. 

Y P. aphthosa h P. canina coAepxcamie aMMOHHH npn cjiaGoM h cpeAHeM 3 arpa 3 - 
HeHHH He H3MeHflJiocb, h JiHHib npH CHJibHOM 3arpH3HeHHH ero KOJIHHeCTBO y P. canina 
noBbicHjiocb Ha 15 % no cpaBHeHHio c KOHTpojieM (pnc. 3). 

Bhahmo, y HCCJieAOBaHHbix b HarneM onbiTe jiHinaHHHKOB c 3ejieHOH BOAopocjibio 
He Becb nOCTynHBIIieH H3BHe H BOCCTaHOBJieHHblH H3 HHTpaTOB aMMOHHH BKJIIOHaeTCn 
B peaKAHH aMHHHpOBaHHH. 

HccJie aobbhhh no bjihhhhio 3K3oreHHoro aMMOHHH h HHTpaTa Ha aKTHBHOCTb tjiio- 
TaMHHCHHTeTa3bi h HaKonjieHHe aMMHaxa b TajuiOMe JiHinaHHHKOB (IIIanHpo, 1990) no- 



Phc. 3. H3MeHeHHe conepacaHwi aMMHaxa y JiHinaHHHKOB noa bjih«hhcm aTMoc<|>epHoro 3arpfl3HeHH>i. 
no och aGcuHCc: A — Evernia mesomorpha, B — Hypogymnia physodes, B — Peltigera aphthosa, T — P. canina. 1 — 

nnn 1,2 — nnn 2,3 — nnn 3,4 — nnn 4. no och opawHar — Mxr NH 3 x h cyx. Maccu. n = 3, p = 99 %. 
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Ka3aJIH pa3JlHHHe Me>K£y UHaHoGHOHTHbIMH JlHIliaHHHKaMH H JIHIliaHHHKaMH C 3eJieHOH 
BOAOpOCJlbK). y UHaHo6HOHTHbIX JIHHiaHHHKOB Ha6jHO£ajiaCb CTHMyJIHUHH aKTHBHOCTH 
rJIK)TaMHHCHHTeTa3bI KaK HOHaMH aMMOHHH, TaK H HHTpaTOM, KOTOpblH, BH£HMO, BOC- 
cTaHaBJiHBancH b cnoeBHme jxo aMMOHHfl h Becb Bmnonajicfl b MeTaSojinnecKHe peaKUHH. 
y JIHIIiaHHHKOB C 3CJICHOH BO£OpOCJIbIO paCTBOpbl aMMOHHfl h HHTpaTa cjia6o noBbiuiajiH 
aKTHBHOCTb rjHOTaMHHCHHTeTa3bI, HTO 6bIJIO He£OCTaTOHHO J\JIX BKJHOHeHHJI aMMOHHfl B 
MeTa6oJiH3M. KpoMe Toro, 3arpH3HeHHe nacTo npHBO£HT k chh^chhio hhtchchbhocth 
(J)OTOCHHTe3a, h nun BKJiiOHeHHH aMMOHHfl b Meia6ojiH3M Mo^ceT He^ocTaBaTb yrjiepoA- 
Hbix CKejieTOB, o6pa3yiomHxcH b 3tom npouecce. 

Onpe^ejieHHe 6ejiKOBoro a30Ta noKa3ajio, hto ero coAep^caHHe cocTaBjnuio b cpe£- 
HeM 50—70 % ot oGmero h b GojibuiHHCTBe cjiynaeB KoppejiHpoBajio c hhm (pnc. 1). 

KojiHHecTBO SejiKOBoro a30Ta onpeaejuuiH hb H. physodes. GeJiKOBoro a30Ta 
yBejiHHHjiacb c 72 b KOHTpojie £0 88 % b TpaHcnjiaHTaTe. 

HMeeTCH MHoro £aHHbix o tom, hto cepHHCTbiii ra3 KHraOnpyeT 6 hochhtc3 6cjikob 
h JinnH^OB. n P H OKypHBaHHH hm Evernia mesomorpha HaOjiKwmocb HHTeHCHBHoe 
CHH^ceHHe 6nocHHTe3a 6ejiKa (Malhotra, Khan, 1983). Hamn pe 3 yjibTaTbi He corjiacyioT- 
Cfl C 3THM yTBep^eHHeM, B03M0)KH0, H3-3a 60 Jiee HH3KHX £03 nOJIJIIOTaHTa B aTMO- 
c(j)epe. BepoflTHO, b HarneM cjiynae OTpnuaTejibHoe B03£encTBHe S0 2 HeihpajiH30- 
Bajiocb aMMOHHeM (Srivastava, 1992). 


BbiBOAbi 

3arpji3HeHHe KnpoBo-HeneijKoro xHMHHecKoro KOM6nHaTa Bbi3biBaeT otkjiohchhh 
B a30TH0M MeTa6oJIH3Me JIHHiaHHHKOB. 

1. y UHaHoSHOHTHbix JIHHiaHHHKOB npoHcxo£HT noBbiuieHHe KOJiHHecTBa o6mero 
h 6ejiKOBoro a30Ta npn cjia6bix ypoBHux 3arpa3HeHHH BCJie£CTBHe CTHMyjnmHH aKTHB- 
HOCTH HHTporeHa3bI H £pyrHX (J)epMeHTOB. ripH CHJIbHOM 3arpJI3HeHHH aKTHBHOCTb 
4>epMeHTOB CHH^caeTcn, hto npHBO£HT k yMeHbuieHHio KOJiHHecTBa o6mero h GejiKo- 
Boro a30Ta £0 ypoBHn KOHTpojin y P. aphthosa h k eme GojibineMy yMeHbmeHHio y 
P. canina. 

2. y XJIOpoSHOHTHbIX JIHHiaHHHKOB KOJIHHCCTBO oGlIjerO H SeJIKOBOrO a30Ta nOBbl- 
maeTCJi npn cjiaGoM h cpe£HeM ypoBHe 3arpa3HeHH5i h He3HaHHTejibHO noHH^caeTC^ Ha 
caMOM 3arpH3HeHHOM ynacTKe, ocTaBaacb Bbirne ypoBHJi KOHTpoJibHoro ynacTKa. 

3. y HCCJie^oBaHHbix xjiopoGnoHTHbix JIHHiaHHHKOB Ha6jiiO£aeTCfl aKKyMyjiBu;™ 
aMMHaKa b cjioeBHmax no Mepe ycHJieHHJi 3arp>i3HeHH5i. 


Ejiaro^apHOCTH 

Abtop Bbipa^caeT Ojiaro^apHOCTb H. A. niannpo 3a noMomb b no£TOTOBKe CTaTbH. 
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SUMMARY 

Studied were the effects of air pollution of the Kirovo-Chepetsky chemical works on the total 
and protein nitrogen content and ammonium content in the lichens Evernia mesomorpha , Hypogym- 
nia physodes, Cetraria islandica, Peltigera aphthosa and P. canina , and on the nitrogenase activity 
of Peltigera aphthosa and P. canina. Low pollution levels increased the total and protein nitrogen 
content as compared to the control, whereas a high pollution level caused decrease in the nitrogen con¬ 
tent, although it was still higher than in the control. Possible reasons of the obtained results are di¬ 
scussed. 
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OnbiTbi c HedojibuiHM yBeJWHeHHeM TeMnepaTypbi B03,ayxa, npoBO^wMbie no yHH^HnnpoBaHHbiM Me- 
TojjHKaM, pa3pa6oTaHHbiM b paMKax MoKflyHapozmoro TyH/ipoBoro 3KcnepnMeHTa, bbijibhjih B03jtencTBHe 
TeMnepaTypbi Ha HeKOTopbie MopcfjOMeTpnHecKne noKa3aTeJin h co/iep>KaHHe nHTaTejibHbix BemecTB b TKa- 
hhx Carex bigelowii. TeM He MeHee BHyrpH0praHH3MeHHbie MexaHH3Mbi odycJiOBJiHBaiOT ropa3£0 6onee cy- 
mecTBeHHbie pa3JiHHH5i b co;iep>KaHHH MaKpooneMeHTOB, neM TeMnepaTypa. YcHJieHne poctobwx nponeccoB 
nponcxo^HJio y no6eroB b BereTaTHBHbix CTa^mix, Toirta kslk y HBeTymnx noberoB HHKaKnx n3MeHeHHH He 
6biJio BbiHBJieHo. llpHBJieHeH TaK>Ke oduinpHbiH jinTepaTypHbin MaTepnaji. 

KjnoneBbie cjiOBa: Carex bigelowii , Mop(j>ojiornji, TeMnepaTypa, MaKpoaJieMeHTbi, Me>K^yHapofl- 
HblH TyH^pOBblH OKCnepHMeHT (ITEX). 

rnoSajiEHEie unpKyjumnoHHbie moacjih npe,zjCKa3biBaiOT, hto HaH6oJiee 3aMeTHoe no- 
TenneHHe KJiHMaTa npoH3on,aeT b BbicoxomnpoTHbix panoHax (Maxwell, 1992). bei- 
HBJieHHii bo3mc»khbix peaxunn TyH^poBbix pacTeHHH Ha noBBiuieHne TeMnepaTypbi b 
1990 r. 6mji HanaT Me>xAyHapo,aHbiH TyH^poBbin sxcnepnMeHT— ITEX (Henry, Molau, 
1997; XnTyH, JIhhackot, 1996). 3aAanen ero 6biji mohhtophht 4>eHOJiornn, poctobhx 
npoifeccoB n penpo/tyximn HecKOJibKnx unpxyMnojiflpHbix bhaob cocyzjncTbix pacTe- 
hhh b xo^e Hecjiomibix MaHnnyji^unn c napaMeTpaMH cpe/tbi. PaSoTbi b paMKax ITEX 
npoxoA^T no yHH^nunpoBaHHOH MeTOflHKe. J\im noBbimeHiw TeMnepaTypbi Ha npe#- 
CKa3biBaeMbie 2—3 °C ncnojib3yiOT njieKcnrjiacoBbie mecrarpaHHbie KaMepbi c njio- 
ma/fbio ocHOBaHHH 1 m 2 hc oTKpbiTbiM BepxoM — open-top chambers (Marion et al., 
1997). MHoroHHCJieHHbie axcnepnMeHTbi c noAxopMxaMH noKa3ajin, hto He/jocTaTox 
nnTaTejibHbix BemecTB ABJiaeTCJi BamieniunM jinMHTnpyiomHM cfmxTopoM ajih apxra- 
necxnx pacTeHHH (Chapin, Shaver, 1985; Jonasson, 1992; Wookey et al., 1994; Sha¬ 
ver, Chapin, 1995), Tor^a xax noBbimeHne TeMnepaTypbi Bbi3biBaeT HeoAH03HaHHyio 
peaKitnio b 3aBHCHMOCTH ot 5KH3HeHHOH C[)opMbi mm MecTOHaxoHC/jeHHH nonyjnmnn 
(Havstrom et al., 1993; Henry, Molau, 1997; Arft et al., 1999). TpaBjmncTbie pacTemni 
n JiHCTona^Hbie xycTapHHHxn 6ojiee nyBCTBHTejibHbi k noTenjieHmo b njiaHe pocto- 
bwx nponeccoB n penpoAyxijHH, neM BeHH03ejieHbie xycTapHHHxn (Arft et al., 1999). 
noKa3aHO Taxace, hto BHeceHne yzto6peHnn OKa3biBaeT 6ojibmnn 3t})t})eKT Ha BereTaTHB- 
Hbin pocT, Tor,zta xax axcnepHMeHTajibHoe noBbimeHne TeMnepaTypbi npHBOTtnT x 6oJiee 
o6njibHOMy UBeTeHHio n (jjopMnpoBaHHio ceM^H (Havstrom et al., 1993; Wookey et al., 
1994; Henry, Molau, 1997; Stenstrom, 1999). TnnoTe3a o tom, hto xocBeHHbiM nocjie#- 
cTBneM aTMOct})epHoro noTenJieHna b apxTHHecxnx panoHax oxa^xeTca ycxopeHne npo- 
ueccoB MHHepajiH3auHn n yBejinneHne coflep^xaHna .zjocTynHbix pacTeHHJiM nnTaTejib- 
Hbix BemecTB b noHBe (Nadelhoffer et al., 1992), no/fTBepflc^aeTCfl OTnacra Jinnib b Tex 
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3KcnepHMeHTax, r#e noBbimajiacb TeMnepaTypa noHBbi (Shaver et al., 1998; Schmidt 
et al., 2002). YCTaHOBJieHO, HTO npH HaJIHHHH pa3BHTOH TpaBflHO-MOXOBOH ^epHHHbi He- 
Gonbinoe noBbimeHiie TeMnepaTypbi B03Ayxa (Ha 1—3 °C) npa kthhcckh He Bbi3biBaeT 
H3MeHeHHH TeMnepaTypbi noHBbi. Cootbctctbchho He H3MeH*ieTC5i h cxopocTb MHHepa- 
jiH3auHH h AOCTynHOCTb miTaTejibHbix BemecTB noHBbi jxnn pacTeHHH (Jonasson et al., 
1993; Robinson et al., 1995). OrpaHHHeHHOCTb MHHepajibHbix pecypcoB b apKTHnecKHx 
noHBax OKa3biBaeTCfl npenaTCTBHeM npoaBjieHHa poctobwx peaKijHH b otbct Ha no- 
BbimeHHe TeMnepaTypbi (Berendse, Jonasson, 1992). 

Y mhothx apKTHHecKHX TpaB b KopHeBHmax ecTb 3anacbi miTaTejibHbix BemecTB, ko- 
Topbie HMeiOT azianTHBHoe 3HaneHne h MoryT 6biTb ncnojib30BaHbi b nepnoAM HHTeH- 
chbhoto pocTa (Billings, Mooney, 1968; Thxomhpob, 1973; Jonsdottir, Callaghan, 1988, 
1990; Jonsdottir et al., 1996). Ecjih B03pocuine pocTOBbie noTpe6Hocra He o6ecneHH- 
BaiOTC^ nocTynjieHHeM miTaTejibHbix BemecTB H3 noHBbi, to Bbi3BaHHbin noTenjieHHeM 
KpaTKocpoHHbiii 3(^(J)eKT ycHJieHHoro pocTa BereTaraBHbix no6eroB h UBeTemm, Bepo- 
atho, Mo^ceT AOCTHraTbCH 3a cneT 3anaceHHbix pecypcoB. Ho AOJirocpoHHbiM pe3yjib- 
TaTOM 3 thx npoaeccoB cTaHeT ocKyACHne 3anacoB, ocjiaGjieHne pacTeHHH h noHH^ce- 
Hne npoAyKTHBHOCTH. LJejibio Hamero HccjieAOBaHHH h 6biJio npoBepHTb rnnoTe3y o 
TOM, HTO yCHJieHHblH BereTaTHBHblH pOCT H UBeTeHHe, BbI3BaHHbie OKCnepHMeHTaJIbHbIM 
noBbimeHneM TeMnepaTypbi B03Ayxa b TeneHHe 5 JieT, Bbi30ByT HCTomeHHe 3anaceHHbix 
pecypcoB h noHH3AT KOHueHTpauHH nHTaTejibHbix BemecTB b tkbhhx ocokh Carex bige¬ 
lowii. Mbi H3Mep5iJiH coAep^caHMe a30Ta h C[)occ})opa, nocKOJibKy hmchho 3th Maicpo3Jie- 
MeHTbi CHHTaiOTC^ jiHMHTHpyioiJUHMH pocT pacTeHHH b ApKTHKe h Cy6apKTHKe (Thxo¬ 
mhpob, 1973; Shaver, Chapin, 1995; Shaver et al., 1998). B otjihhhc ot Apyrnx noAo6- 
hwx HCCJieAOBaHHH (Shaver, Chapin, 1995; Carlsson, Callaghan, 1990) mbi npHmum bo 

BHHMaHHe B03M0)KH0CTb pa3JIHHHH OTBeTHbIX peaKUHH y no6erOB pa3HbIX MopcJiojiorH- 
necKHx THnoB h pa3Horo B03pacTa. Taioxe uejibio pa6oTbi 6biJio BbiacHHTb, noBjinaeT jih 
yKa3aHHoe TeMnepaTypHoe bo3achctbhc Ha Mop(J)OMeTpHHecKHe npH3HaKH, Taxne Ka k 
AJIHH a H Bee KOpHeBHm, HHCJIO, AJIHHa H BeC JIHCTbeB, KOJIHHeCTBO AOHepHHX no6erOB. 


MaTepwaji h mctoahkh 

MaTepnaji coSnpajiH Ha nojieBOH CTaHijHH JlaTmumpBe, pacnojio^ceHHoii b IUbca- 
ckoh JlannaHAHH (68°21' c. hi., 18°31' b. a.) Ha BbicoTe 1000 m HaA yp. m. 3Ta cTaH- 
ijhji ^BjiaeTc^ oahoh H3 HaH6ojiee aKTHBHo pa6oTaiomHx b impicyMnojuipHOH cera ITEX 
(XHTyH, JIhhackot, 1996). KjiHMaT paikma xapaicrepH3yeTC5i KaK cy6apKTHnecKH-ajib- 
nHHCKHH, cpeAHHfl TeMnepaTypa hiohji —aBrycTa 3a nepnoA 1990 — 1998 rr., no AaH- 
hwm CTaHAHOHHOH MeTeocTaHAHH — 6.5 °C, a cpeAHeroAOBoe kojihhcctbo ocaAKOB — 
803 mm, OAHaKo 3th noKa3aTejiH oneHb chjibho BapbHpyiOT b pa3Hbie toabi. OnbiTHbie 
njiomaAKH pacnojiarajincb Ha noJioroM ioro-3anaAHOM ckjiohc y noAoniBbi ropbi, cjio- 
^CeHHOH CJIIOAflHbIM CJiaHUeM, B 6oraTOM KyCTapHHHKOBO-pa3HOTpaBHO-OCOKOBOM rop- 
HOTyHApoBOM coo6mecTBe, b kotopom Han6ojiee o6HJibHbiMH BHAaMH Ghjih Carex bi¬ 
gelowii, C. vaginata , Salix reticulata , Dryas octopetala , Bistorta vivipara, Hylocomium 
splendens , Tomentypnum nitens , Dicranum spp. (Stenstrom and Jonsdottir, 1997). 

IlocKOJibKy h Aea npoeicra npHHaAJie^CHT H. C. Hohcaotthp, mhoto JieT H3ynaiomeH 
3KOJiornio Carex bigelowii (Jonsdottir, Callaghan, 1988, 1990; Jonsdottir et al., 1996; 
Stenstrom and Jonsdottir, 1997), 3Ta AJiHHHOKopHeBHmHaa KJiOHOBaa ocoxa, npoH3pa- 
CTaiomaa b apxTHnecxnx panoHax EBpa3HH h AMepHKH, 6bma BbiSpaHa o6bexTOM Hame¬ 
ro HccjieAOBaHH^. Ha ceBepe IIlBeimH pacTeT thhoboh noABHA Carex bigelowii Torr. 
ex Schwein. subsp. bigelowii (EropoBa, 1999). no CHCTeMe )XH3HeHHbix cfiopM ocok, 
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npeflJiOHceHHOH K). E. AneicceeBbiM (1976), Carex bigelowii othochtca k rpynne ocok c 
nOA3eMHbIMH ropH30HTajlbHbIMH KOpHeBHmaMH, HeBeTBflIUHMHCfl B TCHeHHe OAHOrO Be- 
reTauHOHHoro nepnoAa. 3Ta ocona pacTeT CHMnoAHajibHO, o6pa3yn Gojibinne, yMepeH- 
HO pa3BeTBJieHHbie CHCTeMbl MOHOKapnHHeCKHX no6erOB A™HH0K0pHeBHmH0-p03eT0H- 
Horo rana (CepeGpaKOB, 1952; CepeGpaKOBa, 1981). Ka^cAtm MOHOKapnnnecKHH no6er 

ABJHieTCfl IIOJIHUHKJ] HHeCKMM, T. e. MMeeT 3-4-JieTHHM MaJlblH >KH3HeHHbIH LtfHCJI (Ce- 

pe6paKOB, 1952; Carlsson, Callaghan, 1990; >KMbiJieB n AP-, 2002), ho He Bee no6erH 
npoxoAHT CTaAHio ABeTeHwa, HaA3eMHaa nacTb nx oTMHpaeT nocjie ijBeTeHHfl, ho noA- 
3eMHa^ (KopHeBHuie) coxpaHaeTca h (JiyHKAHOHHpyeT xax xpaHHJinme 3anacoB nnTa- 
TejibHbix BemecTB h xax nacTb BcacbiBaiome-TpaHcnopTHoii CHCTeMbl (])H3HHecKH Hepa3- 
AeJiHBinerocn (JjparMeHTa KJioHa. 3(])(j)eKTHBHafl BHyTpeHHJiH TpaHcnoKauHn nmaTejib- 
Hbix BemecTB hbjwctch aAanTHBHbiM npeHMymecTBOM kjiohobmx pacTeHHH b ycnoBMWx 
jiHMHTHpoBaHHocTH MHHepajibHoro nHTaHim b apKTHHecKHx noHBax (Jonsdottir, Calla¬ 
ghan, 1990; Jonsdottir et al., 1996). 

B 3aBHCHM0CTH ot nojKmeHHH noHKH Ha MaTepHHCKOM KopHeBHme AonepHHe no6e- 
ra pa3AejiHK)T (Carlsson, Callaghan, 1990) Ha: BeHTpajibHbie — pa3BHBaioTCfl H3 noHKH, 
pacnojio^ceHHon Ha hh^chch CTopoHe poAHTejibCKoro pH30Ma h pacTyr b tom tkq HanpaB- 

JieHHH, HTO H noCJieAHHH, JiaTepaJIbHbie-B03HHKaiOT H3 noHKH Ha GOKOBOH CTopoHe 

jx)AHTejibCKoro pH30Ma h pacTyT noA npaMbiM yrjiOM k HeMy, h AopcajibHbie — B03HHKa- 
K>T H3 noHKH Ha BepXHeH CTOpOHe poAHTejibCKoro KOpHeBHUl,a H pacTyT B o6paTHOM Ha- 
npaBneHHH no OTHomeHmo k poAHTenbCKOMy (pnc. 1). YKa3aHHbie ranbi no6eroB pa3- 
jiHHaiOTCH h ajihhoh KopHeBHina: y BeHTpajibHbix oho HanGonee ajihhhoc, y Aopcajib- 
Hbix — KopoTKoe, y JiaTepanbHbix — npoMeHcyTOHHOH ajihhm. C pa3JiHHHOH ajihhoh 



Phc. 1. HacTb noGeroBofi chct€ME>i Carex bigelowii (PncyHOK c KcepoiconHH rep6apHoro JiHCTa o^Horo 
H3 4>parMeHTOB, BtnconaHHux r jiji aHajiH3a). 

no6eni Ha pa3Hbix CTa,mwx Manoro xcH3HeHHoro uHKJia: / — ninoreoreHHoe KopHeBHiue 1 ro^a xh3hh, «K)BeHHJibHWH 
no6er»; II — mojio^oh BereTaTHBHMH, y KOToporo crapwe jihctm npeacTaBjieHbi TOJibKO KaTa(J)HJiJiaMH; III — 3pejibiH 
•ereraTHBHbiH Ha 2—3-m roay Ha£3eMHoro cymecTBOBaHHa; IV — uBeryiuMH; V — cTapwH no/ueMHbiii no6er c 3acoxweH 
Baa3eMHOH nacrbio. nojioxceHHe flonepHero no6era no OTHOiueHHio k MaTepHHCKOMy: B — BempajibHoe, A — aopcajib- 

Hoe, JI — jiaTepajibHoe. 
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KopHeBHma CBH3aHO h 4)yHKUHOHajibHoe ^eJieHHe noOeroB — Ha AJiHHHbie (guerrilla- 
type), cjiy^camne j\im pacnpocTpaHeHHJi h ocBoeHHH HOBbix mnneBbix pecypcoB, h ko- 
poTKne (phalanx-type), KOTopbie cny>KaT «3aKpemieHHfl» Ha 3amiTOM OjiaronpHHT- 
hom MHKpoyuacTKe (Lovett Doust, 1981; Carlsson, Callaghan, 1990). 

CxeMa 3KcnepHMeHTa ObiJia pa3pa6oTaHa A. Stenstrom and I. Jonsdottir (1997). 
B 1994 r. 6bino ycTaHOBJieHO 10 KaMep c OTKpbiTbiM BepxoM (KOB) c njioma^bio ocho- 
BaHH 9L 1 M 2 H 3aJIO>KeHO 10 KOHTpOJlbHblX yuaCTKOB (K) pa3MepOM 1x1m. HTOObI 
HCKJIIOHHTb B03M0)KH0e BJIHflHMe KaMepbl KaK npermXTBMfl ZU1H BeTpOOnblJieHHa H co- 
OTBeTCTBeHHO pa3JiHHHbie pe3y^bTaTbi onbuieHHH b KaMepax m na KOHTponbHbix ynacT- 
xax, Bcio^y npoBOAHJiocb HCKyccTBeHHoe onbuieHHe. jih kohtpojih TeMnepaTypbi npn- 
noBepxHOCTHoro B03Ayxa Ha Bcex 20 ynacTKax Obijih ycTaHOBjieHbi MHHH-jiorrepbi Ti- 
ny-Tag™. B TeneHHe 5 BereTaunoHHbix ce30H0B TeMnepaiypa B03Ayxa b KaMepax 6biJia 
Ha 1.5 — 3.8 °C Bbime, neM BHe mx, npn 3H3 HHTejiBHbix Me>KroAHHHbix KOJieOaHHax, Tor- 
Aa Kax TeMnepaTypa noHBbi Ha rjiyOnHe 5 cm jiHinb Ha 0.8 °C Bbime. neM Ha KOHTpojib- 
hhx ynacTKax (Stenstrom, 2000). 

Ha Ka>KAOM H3 20 ynacTKOB b KOHtte aBrycTa 1998 r. 6biJio BbiKonaHO no 3 (jjparMeH- 
Ta noOeroBon cncTeMbi ocokh (pnc. 1), Ka>K£biH H3 KOTopbix coctohji H3 3—10 MOHOKap- 
nnnecKHx noOeroB, nocnenoBaTenbHO coeAHHeHHbix hjih c OTBeTBJieHHflMH. Ohh Obijih 
3ajio^<eHbi b repOapHH. Bca KaMepajibHaa oOpaOoTKa h xhmhhcckhh aHajiH3 Oburn Bbi- 
nojiHeHbi O. B. XHTyH b TeTeOopre h Ha OnocTaHAHH b AOhcko. Ka>KAbm (JiparMeHT pa3- 
neneH Ha OTAejibHbie no6erm Bcero hx 6buio 298: 142 noOera H3 KaMep h 156 — H 3 koh- 
TpojibHbix yHacTKOB. Ka^cAWH no6er 6 bui pacmieHeH Ha nacTH: 3ejieHbie jiHCTba, jihcto- 
Bbie BJiarajiHma, cTapbie jihctwi, annrHnoreoreHHoe (>KMbiJieB h Ap., 2002) KopHeBHine, 
UBeTOHOc, kojiockh. J\tl% Ka>KAoro noOera OTMenanacb cTannH hjih 4>a3a Manoro >KH3HeH- 
Horo UHKJia no cncTeMe, npejyio>KeHHOH I. S. Jonsdottir, T. V. Callaghan (1988) jxnn 3 to- 
ro BH/ta: 1) OecxjiopoijmjuibHbie noA3eMHbie noOera 1-ro roaa >kh3hh, npeACTaBJHnomne 
coOoh rHnoreoreHHoe ropH30HTanbHoe KopHeBHine c KaTacjmjuiaMH (AjiexceeB, 1996), 
ycjioBHO Ha3biBaeMbie hbmh «K)BeHHJibHbiMH»; 2) mojioabic BereTaTHBHbie — noOera 
Ha 1 -m roAy CBoero HaA3eMHoro cymecTBOBaHHJi, npaKTimecKH He HMeiomne CTapbix 
jincTbeB; 3) 3penbie BereTaTHBHbie — noOera Ha 2- hjih 3-m rojxy CBoero HaA3eMHoro 
cymecTBOBaHHa, HMeiomne KaK accHMHjmpyiomHe, TaK h CTapbie 3acoxmne jihctbh; 
4) itBeTymne, hjih penpoAyKTHBHbie noOera; 5) CTapbie noA3eMHbie — y hhx HaA3eMHa5i 
nacTb OTMepjia (ho 3acoxmne jihctwi coxpaHHioTCfl eme HecKOJibKO ce30HOB), a KopHe- 
BHme npoAOJDKaeT (jjyHKijHOHHpoBaTb. Mbi HcnoJib30Bajin He OoJiee 3 nocjie/tOBaTejib- 
ho coe/mHeHHbix CTapbix noOeroB, xoth c noMombio MeneHHbix a30Ta h yrjiepoaa Obijio 
noKa3aHO, hto y 3Toro BHAa cfiyHKLtHOHajibHaH cbjbb h TpaHCJioKaijHfl BemecTB no Kop- 
HeBHmaM 3axBaTbmaeT ao 20 noKOJieHHH noOeroB (Jonsdottir, Callaghan, 1988, 1990). 
fljia Ka^oro noOera OTMenajiocb ero nojio>KeHHe Ha poahtcjibckom: BeiiTpajibHoe, jia- 
TepajibHoe hjih AopcajibHoe; hhcjio AonepHHX noOeroB; hhcjio 3ejieHbix jihctbcb; oOmaa 
AJiHHa 3ejieHbix JincTbeB; hhcjio CTapbix jihctbcb (onpejjejnuiH no HHCJiy pyOijOB Ha Kop- 
HeBHme); AJMHa KopHeBHma (BMecTe co creOjieM); y penpoAyKTHBHbix noOeroB H3Mepa- 
Jiacb AJinHa ABeTOHocHoro ctcOjih h KOJinnecTBO kojiockob. 

Bcero hbmh npoaHajiH3HpoBano 298 pa3H0B03pacrabix noOeroB (TaOji. 1). nocjie hx 
pa3AejieHHH Ha nacra Rim xHMHnecKoro aHajiH3a Obijio nojiyneHo 885 npoO. 3 th npoObi 
BbicyniHBajiH npn 60 °C b TeneHne 72 h h B3BemHBajiH. aHHbie no Becy pa3JiHHHbix nac- 
Teh h noOeroB b uejioM (KaK cyMMbi BecoB Bcex cocTaBJDnomnx noOer opraHOB) TaK^ce 
Hcnojib30BajiHCb b aHajiH3e. CoAep^caHne oOmero a30Ta (opraHHHecKoro h aMMOHHH- 
Horo) h 4>oc(})opa onpeAejiHJiH no MeTOAy KbeJibAanH (Balsberg-Pahlsson, 1990). O0pa3- 
Ubi BecoM 5—70 Mr aHajiH3HpoBajiH acjihkom, a H3 Oojiee T^ejibix o6pa3ijOB nocjie H3- 
MejibneHHH OpajiH HaBecKH no 25 Mr. B Ka^KAWH o0pa3en aoObbjihjih no 2 mji kohach- 
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TA5J1HUA 1 


Hmcjio no6eroB pa3Horo B03pacia w nojioxeHHa Ha pouHTe/ibcxoM no6ere 


CiannH 

Majioro >KH3HeHHoro uuicia 

no:io>KeHMe Ha poaMTenbCKOM no6cre 

A 

J1 

B 

Mioro 

A 

Jl 

B 

M-roro 

KaMepbl C OTKpbITbl M BepXOM 

XoHTpoJibHbie ynacTKH 

no/neMHbie «K3BeHHjibHbie» 

1 

1 

12 

14 

1 

3 

17 

21 

Mojioubie BereiaTHBHbie 

4 

5 

14 

23 

1 

5 

20 

26 





(36%) 




(40%) 

3pe;ibie BereiaTHBHbie 

2 

4 

16 

22 

1 

6 

12 

19 





(34.3 %) 




(29%) 

UBeTymHe 

2 

6 

! 11 

19 

2 

6 

12 

20 





(29.7 %) 




(31 %) 

Ciapbie nozpeMHbie 

8 

11 

45 

64 

6 

14 

50 

70 

Bcero: 

16 

26 

100 

142 

11 

34 

109 

156 


FIpHMeMaHHe. nojioxceHHe Ha po/imejibcKOM nooere: A — nopcajibHoe, J1 — jiaiepa^bHoe, B — BeHTpajibHoe. 
Zina CTaaHH c 4>OTocHHTe3HpyiomeH Haa3eMHOH aacTbio npeacTaBJieHHOdb b coGpaHHOM MaTepnane yica3aHa Taoce 
b npoueHTax (ot Hucjia no6eroB TOJibKO b othx ciaanax). 


TpHpoBaHHOH cepHOH khcjiotbi h HecKOJibKO xpHCTannoB xaTanH3aTopa (CMeCb K2SO4 H 
CuS0 4 b cooTHomeHHH 10:1), nocne xnnaHeHna b TeneHHe 1—1.5 h npn 400 °C Ao6aB- 
juijm HecKOJibKO Kanenb nepexncH BOAopoAa, hto6m pacTBop CTaji npo3panHbiM. 3aTeM 
KOHueHTpaiiHH a30Ta h 4>oc(J)opa onpeAenanH (JioTOMeTpHHecxM Ha npoTOHHO-Bnpbicx- 
hom aHanH3aTope (flow injection analyser, FIAstar 5012, Perstop AB, Hoganas, Swe¬ 
den). KoHiieHTpaiiHH ajieMeHTOB Bbipa>Kajm b npoueHTax ot cyxoro Beca, BbnmcjifljiH 
o6mee KOJinnecTBO (nyji) a30Ta h ({>oc(j)opa b xa>xAOH nacra (mt) h o6luhh nyn aah xa>x- 
Aoro no6era, xax hx cyMM. 

flna oueHKH bjihhhhh TeMnepaTypHoro cfmxTopa AaHHbie aHajiH3npoBajiH cTaTHCTH- 
necKH c npHMeHeHHeM AncnepcHOHHoro aHajm3a (one-, two- or three-way ANOVA). 
FIpeABapHTejibHo Bee AaHHbie npoBepHJiHCb Ha HopMajibHOCTb pacnpeAeneHH^ h tomo- 
reHHocTb AHcnepcHH, 6onbiHHHCTBo noKa3aTejien npumnocb TpaHcc])opMHpoBaTb, xax 
3to pexoMeHAOBaHo (Underwood, 1997): xoHueHTpauHH b npoueHTax — b apxcHHyc hx 
3HaneHHH, ajihhm xopHeBHm — b HaTypajibHbie JiorapH(J)Mbi, Bee opraHOB — b xopeHb 
KBaApaTHbiH. Bee pacHera BbinojiHHjiHCb b nporpaMMax StatView™, SuperANOVA™ 
h STATISTICA. HtoObi H36e>xaTb 3(])(})exTa nceBAopenjiHKauHH (Underwood, 1997), 
b 3-(])aKTopHOM AHcnepcHOHHOM aHanH3e AaHHbix no xoHueHTpaumiM a30Ta h (|)oc(})o- 
pa mm Hcnonb30BajiH cpeAHHe 3HaneHHH xoHueHTpauHH b xa>XAOH nacra pacTeHHH aah 
K a>KAOH 4>a3bi HCH3iieHHoro uHKJia b KaacAOM ynacTxe. 


Pe3yjii>TaTLi HCCJieuoBaHHH 

AHaJIH3 MOp(])OJIOrHHeCKHX npH3HaKOB 

HecMOTpn Ha to hto cyAHTb o B03pacraoH CTpyxType nonyjrauHH no co6paHHOMy 
MaTepnajiy (Ta6ji. 1) HenpaBOMOHHO (mbi HCKyecTBeHHO orpaHHHHJiH AJiHHy coOpaHHbix 
(JjparMeHTOB 3 nocjieAOBaTejibHo coeAHHemibiMH CTapbiMH noOeraMH), TeM He MeHee He- 
KOTopbie 3aKjiioHeHHH mo>kho cAenaTb. Kax y mhothx AAHHHOxopHeBHiuHbix TpaB (U,e- 
HononyjiauHH.. 1988), y Care: c bigelowii MaxcHMyM b B 03 pacTH 0 M cnexTpe npwxoAHT- 
C5i Ha cTapbie no6era. Ohh (HecMOTpa Ha Bbimeyxa3aHHoe orpaHHneHHe) aOconioTHO 
npeoGnauajiH b co6paHHOM MaTepnane. IIpeACTaBjieHHOCTb b HeM ctbahh pa3BHTHH c 
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Phc. 2. ftriHHa onHnmoreoreHHoro KopHeBHma y no6eroB, pa3JiHHaiomHXCfl no nojioaceHHio Ha poAHTejib- 

ckom no6ere. 

KOB — KaMepbi c otkpwtmm BepxoM, KO — KOHTpojibHbie ynacncH, A — aopcajibHbie nooerw, JI — jiaTepajibHbie, B — 
BeHTpaJibHbie. TTo och op/WHaT— amnia KopHeBHma, cm. 


(J)OTOCHHTe3HpyiomeH HaA3eMHOH nacTbio mm oueHHBajiH b npoueHTax (Ta6ji. 1). CTa- 
AHH npeACTaBJieHbl AOBOJIbHO paBHOMepHO H npaKTHHeCKH OAHHaKOBbIM o6pa30M H B Ka- 
Mepax, h b KOHTpojie. HHKaKoro yBejinnemifl aojih uBeTymwx paMeT b KaMepax Ha Ha- 
meM MaTepHajie He BbWBJieHO. 

IIo nojio^ceHHio Ha MaTepHHCKOM no6ere b H3yneHHOM MaTepHajie a6cojiK)THO npe- 
o6jiaAaJiH (ao 70 %) BeHTpaJibHbie noGera, BHe 3 aBHCHMOCTH ot TeMnepaTypHoro (J)aK- 
Topa. flopcajibHbie h JiaTepajibHbie cocTaBJiajiH 7 h 22 % ot nncjia H3yneHHbix b koh- 
TponbHbix ynacTKax h cootbctctbchho 12h 19% — b KaMepax. 

OAHO(J)aKTOpHbIH AHCnepCHOHHblH aHaJIH3 nOATBepAHJI 3aBHCHMOCTb AJIHHbl (F 2 .262 = 

= 21.27, P < 0.0001) h Beca {F 22&1 = 3.79, P = 0.024) KopHeBHm AonepHHx noGeroB ot 
toto, KaKoe noJioaceHHe ohh 3aHHMaiOT no othohichhio k poAHTe jibckhm. noGern Bapb- 
HpyiOT no A^iHHe KopHeBHma, ho, KaK npaBHJio, Aopcajn>Hbie h JiaTepajibHbie Kopone 
BeHTpajibHbix (pnc. 2). nocKOJibKy KpnBbie pacnpeAeJieHHa 3HaneHHH ajihhm KopHeBHm 
pa3Hbix TnnoB noGeroB hmcjih nepeKpbiBaHHe (3Aecb He npHBOAHM), Mbi pennuiH b AaJib- 
HeftmeM aHajnoe ncnojib 30 BaTb pa3AeJieHHe noGeroB Ha AJiHHHbie h KopoTKHe. Ochobm- 
Baacb Ha KpHBbix pacnpeAeJieHM, Mbi BbiGpajiH 3a rpaHHuy AJiHHy KopHeBHma b 3 cm. 
B cpeAHeM ajihhb KopHeBHma cocTaBJWJia 6.3 ± 0.2 cm y ajihhhbix noGeroB h 1.5 ± 
± 0.7 CM y KOpOTKHX. 

EcTecTBeHHO, hto B03pacT h ran noGeroB (AJiHHHbie hjih KopoTKHe) bbjwiotcb Baac- 
HeHHIHMH (J)aKTOpaMH, BJIHJIIOmHMH Ha HCCJieAOBaHHbie MOp(J)OJIOrHHeCKHe npH3HaKH, 
ho h 3(JxJ)eKT TeMnepaTypw b p*Ae cjiynaeB cTaracTHnecKH noATBepAHJica (TaGji. 2—4). 
Pe3yjibTaTbi 3-(J>aKTopHoro AHcnepcHOHHoro aHajiH3a, rAe bjihjhoiuhmh <}>aKTopaMH 
GbiJin TeMnepaTypa, cTaAHa Majioro HCH3HeHHoro UHKJia, THn noGera, a 3aBHCHMbiMH ne- 
peMeHHbiMH — HCCJieAOBaHHbie Mop(J)OMeTpHHecKHe npH3HaKH, npHBeAeHbi b TaGji. 4. 
KaK yace yKa3biBajiocb, AJiHHa KopHeBHma aBJiaerca oTpaaceHHeM toto, k KaKOMy <}>yHK- 
UHOHajibHOMy rany (AJiHHHbie — «pacnpocTpaHHTejiH» hjih KopoTKHe — «3aKpenHTe- 
jih») othochtcb noGer. Homhmo pa3JiHHHa b ajihhc KopHeBHma, noGera «pacnpocrpa- 
HHTejiH» HMejiH Gojibiuee hhcjio h oGmyio AJiHHy 3ejieHbix jiHCTbeB, Gojibine CTapbix 
JiHCTbeB h AonepHHx noGeroB, hqm «3aKpenHTejiH» (TaGji. 2). Ectcctbchho, cymecTBeH- 
Hbie pa3JiHHH« MeacAy noGeraMH A»yx THnoB Gbuih h b Macce KaK yKa3aHHbix opraHOB, 
TaK h Bcero noGera b uejiOM (TaGji. 3). nocKOJibKy pocT KopHeBHma b AJiHHy 3aBepmaeTca 
MOMeHTOM BbixoAa ero 3nHreoreHHOH Haem Ha noBepxHOCTb h 3aKpenjieHHa kophbmh, 
He yAHBHTejibHO, hto 4>aKTop «CTaAHa HCH3HeHHoro UHKJia» He bjihbji Ha 3 tot npH3HaK. 
noA3eMHbie «K)BeHHJibHbie» noGera, KaK eme we OKOHHHBiiiHe cboh pocT, mbi b 3tot aHa- 
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TABJ1MUA 2 

MopcjDOMeipHHecKHe noKa3aiejiH no6eroB, pa3JiHHHbix no (jjyHKUHOHajibHOMy mny h no CTajiHH Majioro *H3HeHHoro unKJia 


npH 3 H 3 K 

Tan 

no 6 era 

floSerH 

MOJioabie BereTaTHBHbie 

3 pe;ibie BereTaTHBHbie 

UBeTymne 

cTapbie noa 3 eMHbie 

KO 

KOB 

KO 

KOB 

KO 

KOB 

KO 

KOB 

U,;iHHa KopHeBHiua, CM 

a 

6.3 ± 0.6 

8.3 ± 1.0 

6.6 ± 0.6 

8.6 ± 2.0 

5.5 ± 0.9 

6.0 ± 0.8 

6.3 ± 0.4 

5.7 ± 0.5 


K 

1.2 ± 0.3 

1.1 ±0.2 

1.5 ± 0.3 

1.6 ±0.1 

1.7 ± 0.3 

1.3 ±0.3 

1.9 ± 0.2 

1.8 ± 0.5 

06man jyiHHa 3e;ieHbix JiHCTbeB, cm 

a 

; 36.6 ±3.3 

36.8 ± 2.5 

41.7 ± 3.9 a 

60.3 ± 4.2 b 

15.0 ± 3.3 

12.8 ± 2.2 

0 

0 


K 

26.3 ± 4.6 

30.0 ± 3.7 

29.2 ± 5.2 a 

43.1 ±4.3 b 

8.2 ± 1.9 

11.3 ± 2.4 

0 

0 

Mhcjio 3ejieHbix JiHCTbeB 

a 

5.3 ± 0.3 a 

6.3 ± 0.3 b 

5.4 ± 0.5 a 

6.7 ± 0.3 b 

3.3 ± 0.3 

2.9 ± 0.4 

0 

0 


K 

4.3 ± 0.4 

5.0 ± 0.5 

4.0 ± 0.5 a 

5.5 ± 0.4 b 

2.5 ± 0.6 

2.9 ± 0.6 

0 

0 

MhCJIO CTapbIX JiHCTbeB 

a 

13.4 ±0.5 

12.9 ± 1.1 

18.5 ± 2.3 

17.3 ± 1.4 

22.1 ± 1.3 

21.7 ±0.9 

25.6 ± 0.7 a 

21.8 ± 0.7 b 


K 

12.7 ± 1.5 a 

7.9 ± 0.9 b 

19.1 ± 2.0 

14.3 ± 1.9 

22.2 ± 2.0 

19.4 ± 1.0 

22.7 ± 1.3 a 

18.3 ± 1.0 b 

Mhcjio zioHepHHX no6eroB 

a 

0.3 ±0.1 

0.2 ± 0.1 

0.9 ± 0.1 

0.8 ± 0.2 

1.1 ±0.2 

1.4 ±0.2 

1.4 ±0.2 

1.2 ± 0.1 


K 

0.2 ± 0.2 

— 

0.6 ± 0.3 

0.5 ± 0.2 

0.9 ± 0.3 

0.4 ± 0.2 

0.9 ± 0.2 

0.5 ± 0.2 


npHMenaHHe. KO — KOHTpojibHbie yqacTKH, KOB — KaMepbi c OTKpbiTbiM BepxoM. THnbi no6eroB: /l — jyiHHHbie, K — KopoTKne. Pa3Hbie HaacTpoMHbie 6yKBeHHbie HHaeKCbi 
o 6 o 3 HaMaK)T 3HaHHMoe (P < 0 . 05 ) bjihhhhc TeMnepaiypbi. 3 HaHHM 0 CTb pa3jiHHMH, o6yc;ioBJieHHbix rnnoM no6eroB, 3aecb He OTMeneHa (cm. tckct). 


TABJ1HUA 3 

Cyxan Macca nacTen pacTeHHH y no6eroB pa3Horo Tnna Ha pa3Hbix CTazinax Majioro >KH3HeHHoro uHKJia, Mr 


HacTb pacTeHHH 

Tnn 

no6era 

no6erw 

Mo^oabie BereTaTHBHbie 

3pejibie BereTaTHBHbie 

UBeTymne 

CTapbie 

KO 

KOB 

KO 

KOB 

KO 

KOB 

KO 

KOB 

3e;ieHbie jiHCTba 

a 

55.6 ± 7.5 

50.4 ± 6.4 

68.7 ± 10.4 a 

84.1 ± 13.5 b 

23.3 ± 6.4 

17.1 ± 3.1 




K 

31.6 ± 9.7 

32.7 ± 5.5 

45.7 ± 9.3 C 

70.0 ± 16.0 d 

11.7 ± 3.7 

13.4 ±2.7 



Crapbie JiHCTbH 

a 

60.2 ± 5.3 

36.9 ±6.6 

83.0 ± 13.2 

87.7 ± 13.1 

135.4 ± 17.6 

120.7 ± 20.6 

74.6 ±7.9 

76.3 ± 7.2 


K 

46.2 ± 10.9 

22.2 ±5.5 

85.3 ± 17.7 

78.7 ± 11.0 

82.5 ± 13.2 

118.2 ± 15.1 

55.5 ±8.9 

55.7 ± 7.8 



TAEJ1MU.A 3 ( npodo/iJfceHue) 


HacTb pacTeHHH 

Tnn 

no6era 

IloOerH 

MOJioflbie BereTaTHBHbie 

3pejibie BereTaTHBHbie 

UBeTymne 

CTapbie 

KO 

KOB 

KO 

KOB 

KO 

KOB 

KO 

KOB 

KopneBMiixe 

A 

40.5 ± 5.6 

38.0 ± 9.6 

35.0 ± 5.6 a 

77.9 ± 14.4 b 

60.3 ± li.O 

69.0 ± 11.3 

58.0 ± 4.3 

58.1 ± 5.5 


K 

15.2 ± 3.4 

7.3 ± 1.5 

35.0 ± 16.0 

40.1 ± 16.4 

37.0 ± 14.8 

27.9 ± 5.3 

24.3 ± 5.9 

21.8 ± 3.7 

Becb no6er 

A 

161.6 ± 16.4 j 

146.2 ± 20.7 

197.9 ± 25.6“ 

270.8 ± 35.8 b 

290.1 ± 38.6 

260.0 ± 36.2 

135.4 ± 9.4 

135.0 ± 11.0 


K 

107.7 ± 29.7 

71.7 ± 11.7 

160.2 ± 42.7 

214.0 ±36.5 

159.3 ± 27.4 

215.2 ± 20.6 

68.0 ± 8.6 

78.3 ± 9.0 


ripHMeHaHMe. KO — KOHTpojibHbie ynacTKH, KOB — KaMepbi c OTKpbiTbiM BepxoM. TMn no6era: A — /yiHHHbin, K — kopotkhh. ByKBeHHbie HH^eKCbi noKa3biBaioTziocTOBcpHocTb 
(P< 0.05) pa3JiHMMH, o6ycjioBJieHHbix TeMnepaTypHbiM (JjaicropoM; aocTOBepHOCTb pa3JiHHHH, o6yc;iOB^eHHbix TnnoM no6era 3jiecb He noKa3aHa. 


TAEJ1HUA 4 


3 Ha i ieHHe /v/h P b Tpex^aicropHOM AHcnepcHOHHOM ana;iM 3 e Mop(})OMeTpH i iecKHx npn3HaKOB Carex bigelowii 



OaKTopbi 

B3aHMO/ieHCTBHe (t>nKTOpOB 

IlpH3HaK 

TeMnepaTypa 

CTaAHH >KH3HeHHOrO HHKJia 

ran no6era (kopotkhh hjih 

JUIHHHblH) 

TeMnepaTypa, cTajiHB 

TeMnepaTypa, ran no6era 


F<V 

p 

Fdf 

p 

Fdf 

p 


p 

% 

p 

ZUiHHa KopHeBHina 

0.002 i.io4 

0.969 

1.49,104 

0.302 

16.98j.io4 

<0.001 

1.19 

0.129 

0.70,.,04 

0.418 

Macca KopHeBHma 

0.741.264 

0.390 

5.214.264 

<0.001 

24.94,. 26 4 

<0.001 

3.454.264 

0.021 

1.77,.264 

0.184 

Hhcjio 3e^eHbix jincTbeB 

7.51,.124 

0.007 

40.362.124 

<0.001 

15.09i.i24 

<0.001 

3.302.124 

0.04 

0.27,.,24 

0.604 

06iuaa AJiHHa 3e;ieHbix JincTbeB 

7.491.123 

0.007 

58.212.123 

<0.001 

15.84U23 

<0.001 

4.89,.123 

0.009 

0.18|.123 

0.67 

Macca 3e;ieHbix JincTbeB 

1.Oil.107 

0.317 

28.672.i07 

<0.001 

9.76,.,07 

0.002 

6.782.107 

0.003 

0.84,. io7 

0.361 

HhCJIO CTapbIX JIHCTbeB 

12.73i.289 

<0.001 

87.344.289 

<0.001 

6.54,289 

0.011 

1.374.289 

0.243 

4.491.289 

0.035 

Macca cTapbix jihctbcb 

0.221.231 

0.634 

19.46 3 .23i 

<0.001 

6.781.231 

0.01 

1.02,.231 

0.386 

0.703.231 

0.402 

Macca Bcero no6era 

0.131.248 

0.716 

46.134.248 

<0.001 

19.05i.248 

<0.001 

3.6424.248 

0.036 

0.1681.248 

0.682 



jih3 He BKJiioHajiH. /^HcnepcHOHHbiH aHajiH3 He noKa3aji h bjihjihhji TeMnepaTypbi Ha 
,zyiHHy KopHeBHma (Ta6ji. 4). 

CymecTBeHHoe BJiHAHne TeMnepaTypbi BbiflBJieHO Ha hhcjio 3ejieHbix JiHCTbeB, hx 
o6myio AJiHHy H hhcjio CTapbix juiCTbeB (Taon. 4). O^HaKO b nepBbix #Byx cjiynaax 
ycTaHOBJieHo B3aHMO,ueHCTBHe (J)aKTopoB «TeMnepaTypa» h «cTaAHJi», h pa3Hbie CTajjHH 
6bum npoaHajiH3npoBaHbi pa3,aejibHo; b TpeTbeM cjiynae B3aHMOAeHCTBOBajni (j)aKTopbi 
«TCMnepaTypa» h «ran no6era». 3 to 03iiaHajio, hto pa3Hbie ranbi no6eroB no-pa3HOMy 
pearnpyioT Ha noBbimeHne TeMnepaTypbi, h ohm Taioxe npoaHajiH3npoBaHbi pa3ACJibHO 
b 2-(f)aKTopHOM AncnepcHOHHOM aHajiioe. 

Mojio^bie h 3pejibie BereTaraBHbie nooeni ojrnoro rana He pa3JiHHajiHCb no HHCJiy 
3ejieHbix jincTbeB, ho y hhx JiHCTbeB Gbuio Gojibine, neM y penpojjyKTHBHbix no6eroB. 
B KaMepax y o6onx ranoB noGeroB b BereTaTiiBHbix CTajunix 6buio b cpe^HeM Ha 1 3ejie- 
Hbin jihct 6ojibme, neM Ha KOHTpojibHbix njiomaziKax (Ta6ii. 2). 2-(})aKTopHbiH jjncnepcn- 
OHHbiii aHajiH3 noKa3aji, hto pa3JiHHiifl b oornen jyiHHe 3ejieHbix jiHCTbeB b KaMepax n Ha 
KOHTpojibHbix ynacTKax CTaracTiiHecKii aocTOBepHbi TOJibKO y 3pejibix BereTaTHBHbix 
noGeroB. Y hhx AJiHHa b KaMepax Gbuia Gojibine. Y UBeTymnx no6eroB 6biJio HaHMeHb- 
mee hhcjio JincTbeB h hx oGmaa jjjiHHa, HHKaKoii peaKu,HH Ha TeMnepaTypHbiH (fmKTop He 
BbmBJieHO (Ta6n. 2). 

Y UBCTymHx noGeroB onpe^eji^Jiacb Taioxe jyiHHa HBCTOHOCHoro cTeGjra. HnKaKnx 
ziocTOBepHbix pa3JiHHHH no 3TOMy noKa3aTejno hh b 3aBHCHMOCTH ot TeMnepaTypbi, hh 
b 3aBHCHMOCTH ot rana noGera bmhbjicho He GbiJio: y .zyiHHHbix no6eroB Ha KOHTpojib¬ 
Hbix ynacTKax AJiHHa uBeTOHocHoro CTeGjm cocTaBjuuia 11.5 ± 1.3 cm, b KaMepax — 
11.4 ± 2.5, y KopoTKHx no6eroB cootbctctbchho 14.0 ± 3.3 h 12.5 ± 2.3 cm. 

Bee (jiaKTopbi hmcjih AOCTOBepHoe bjihahhc Ha hhcjio CTapbix JiHCTbeB (TaGji. 4). 
EcTecTBeHHO, hto hhcjio hx B03pacTajio c nepexojjoM k Ka)K£OH nocjieAyiomeH CTa- 
hhh )KH3HeHHoro uHKJia. TeMnepaTypa HMejia HeraTHBHoe bjihahhc Ha otot noKa3aTejib, 
t. e. b KaMepax otmchcho HecKOJibKO MeHbmee hhcjio CTapbix JiHCTbeB. Ho nocKOJibKy 
BbiHBHjiocb B3aHMO,zieHCTBHe MOKjjy (JiaKTopaMH «THn no6era» h «TeMnepaTypa», pa3- 
Hbie ranbi 6biJiH npoaHajiH3npoBaHbi OT^ejibHO. CTaracranecKH ^ocTOBepHbiMH pa3JiH- 
HHH no HHCJiy CTapbix JiHCTbeB OKa3aJlHCb JIHIIIb y KOpOTKHX MOJIOJJbIX BereTaTHBHbix 
noGeroB h y CTapbix no6eroB oGohx ranoB (Ta6ji. 2). Kax h b cjiynae c KopHCBHmaMH, 
nozi3eMHbie noGera 1-ro rozia >kh3hh Mbi b aHajiH3 He BionoHajiH. Y hhx hhcjio CTapbix 
JiHCTbeB (b AaHHOM cjiynae KaTa(J)HJUiOB) y BempajibHbix no6eroB (nocKOJibKy pocT He 
3aKOHHCH, Mbi pa3JIHHaJIH HX HC no AJIHHe KOpHCBHma, a no nOJIO)KeHHK) Ha pO^HTeJIb- 
ckom no6ere) b KOHTpojie — 4.8 ± 0.5, b KaMepax — 6.1 ± 0.8, a y jiopcajibHbix h JiaTe- 
pajibHbix — cootbctctbchho 4.0 ± 0.6 h 5.0 ± 0.8. 

Cyxaa Macca pa3JiHHHbix nacTen pacTeHHH pa3JiHHanacb Ha pa3Hbix cTa^Hiix >kh3- 
HeHHoro HHKJia h y no6eroB pa3Horo rana. HeymiBHTejibHO, hto y ajihhhkix no6eroB 
noKa3aTejiH Maccbi Gbuin, KaK npaBHjio, nonra B^Boe Bbime, hcm y kopotkhx (TaGji. 3). 
HcKJiiOHeHHe cocTaBJiajiH TOJibKO penpo^yKTHBHbie CTpyKTypbi. no Macce hbctohocho- 
ro CTe6jia h kojiockob pa3Hbie ranbi no6eroB cTaracranecKH He pa3JiHHajincb (F 137 = 
= 0.11, P = 0.74 — .mm ctcGjih; F ]-37 = 0.09, P = 0.77 — rjw kojiockob). Macca HBe- 
TOHOCHoro CTeGjui y ajihhhkix no6eroB Ha KOHTpojibHbix ynacraax — 33.8 ± 6.4 m r, 
a b KOB — 25.8 ± 4.2, y kopotkhx noGeroB cootbctctbchho 23.5 ± 5.9 h 28.3 ± 
± 5.0 Mr; Macca kojiockob y ajihhhbix noGeroB Ha KOHTpojibHbix ynacTKax — 21.3 ± 
3.7, b KOB — 21.6 ± 3.9 Mr, y kopotkhx noGeroB cooTBeTCTBeHHO 15.8 ± 8.3 h 
24.2 ± 15.1 Mr. Bjihuhhc TeMnepaTypbi Ha Maccy penpojjyKTHBHbix opraHOB He BbmBJie- 
ho (Fj .37 = 0.889, P = 0.354). no Macce 3ejieHbix JiHCTbeB MOJiOAbie h 3pejibie BereTaraB- 
Hbie noGern Majio OTJiHnajmcb, ho KaK h no hx HHCJiy h ^jihhc, 3HaHHTCJibHO npeBoexo- 
JX hjih HBeTymne noGern. OGmaa Macca 6biJia Gojibine y ijBeTymHx noGeroB h MeHbine — 
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y cxapbix noA3eMHbix, BerexaxHBHbie noGern 3 aHHMajiH npOMOKyxonHoe nojioxceHHe, 
3pejibie BerexaxHBHbie Gmjih xnncejiee MOJiOAbix (xaoji. 3). Macca BeHxpajibHbix «K)Be- 
HHjibHbix» noGeroB H3 KOHxpoJibHbix ynacxKOB cocxaBjinjia 15.9 ± 3.5 Mr, a H3 KOB — 
29.6 ± 6.5, a AopcajibHbix h jiaxepajibHbix no6eroB cooxBexcxBemio 6.0 ± 0.6 h 5.6 Mr, 

HO HHCJIO Ha6jHO,aeHHH AJIH HHX CXaXHCXHHeCKH HeyAOBJieXBOpHXeJIbHO, n03X0My MbI 
He o6cy>KAaeM axox pe3yjibxax. 

Bjihhhhc xeMnepaxypbi Ha Maccy noGeroB b uejioM hjih oxAejibHbix nacxeii pacxeHHH 
He o6Hapy>KeHO, ho nocKOJibKy 6biJio BbiHBJieHO B3aHMOAeHCXBHe (JjaKxopoB «xeMnepa- 
xypa» h «cxa^HH pa3BHXHH» (xa6ji. 4), nocjie pa3AejibHoro aHajiH3a pa3Hbix cxa^HH cxa- 
XHCXHHecKH AoexoBepHbiM OKa3anocb pa3JiH4ne b Macce (xnncejiee b KaMepax) 3ejieHbix 
jiHcxbeB, KopHeBHm h Bcero noGera b ijeJiOM y 3pejibix BerexaxHBHbix no6eroB (xaGji. 3). 


AHajiH3 MHHepajibHoro cocxaBa pacxeHHH 

Hxo 6 bi npoBepnxb, He Bbi3BaHbi jih pa3JiHHHH b KOHijeHxpauH5ix nnxaxenbHbix Be- 
mecxB ecxecxBeHHbiMH MHKpopa3JiHHH^MH ycjioBHH Ha ynacxKax, oAHO(J)aKxopHbie ahc- 
nepcHOHHbie aHajiH3bi ((Jjaxxop — HOMep ynacxKa) 6 biJiH npoBeAeHbi pa3AejibHO ajih 
AaHHbIX H3 KOHXpOJIbHbIX ynaCXKOB (F 9.439 = 1.08, P = 0.37) H H3 KaMep (F 9433 = 1.65, 
P =0.12). floexoBepHoexb bjihhhhh axoro (Jjaxxopa He noAXBepAHJiacb h Aajiee oh 
He yHHXbiBajica. B 3-(j)aKxopHOM AHcnepcnoHHOM aHajiH3e npoBepnjiH AoexoBepHoexb 
bjihhhhh Ha KOHH.eHXpau.Hio BemecxB xaKHx (J>aKxopoB, Kax xeMnepaxypa, cxa/jHH hch3- 
HeHHoro uHKna, opraH pacxeHHH. Xoxh paHee ajih nonyjiHijHH ocokh H3 OKpecxHocxeil 
A6hcko 6 bmo noKa 3 aHO (Carlsson, Callaghan, 1990) oxcyxcxBHe pa 3 JiH 4 HH b KOHijeH- 
xpaijHHx BemecxB b xxaHnx y no 6 eroB pa3Horo nojionceHHH, Mbi npoBepnjiH bjihhhhc xh- 
na no 6 era (kopoxkhh hjih ^jihhhmh) Ha HarneM Maxepnajie b OAHO(j)aKxopHbix aHajiH- 
3ax pa3Ae;ibHO b onbixHOM h KOHxpojibHOM BapnaHxe. Pa3JiH4HH He BbiHBjieHbi, noaxoMy 
(J>aKxop «xnn no 6 era» mbi He ynHXbiBajin. 

3-(^aKxopHbiH ^HcnepcHOHHbiH aHajiH 3 noKa 3 aji Bbicoxyio (P < 0.001 bo Bcex cjiy- 
nanx) AocxoBepHocxb bjihhhhh bccx yHHXbiBaBiimxcH (JjaxxopoB (xeMnepaxypbi, opraHa 
pacxeHHH h cxa^HH >KH3HeHHoro nHKJia) Ha KOHueHxpauHio a3oxa h (j)oc(j)opa (% b cy- 
xoh Macce) xnaHen ocokh. CaMbiM BamibiM no cnjie bjihhhhh OKa3ajicn coGcxbch- 
ho Mop(J)OJiorH4ecKHH (jiaKxop — pa3Hbie opraHbi ocokh cymecxBeHHO pa3JiH4ajmcb 
no co^epxcaHHio nHxaxejibHbix BemecxB (F 6336 = 342.61 ajih a3oxa h F 6336 = 37.74 — 
A jih (J>oc(J)opa). BbiHBJieHO B03AencxBHe xeMnepaxypbi (F 1336 = 25.68 ajih a3oxa h 
Fj 336 = 11.29 — ajih (J>oc(J)opa). TeMnepaxypa 0 Ka 3 ajia b o 6 meM HeraxHBHoe bjihhhhc 
Ha KOHneHxpauHio a30xa h (J>oc(J)opa b GojibniHHCXBe opraHOB 3a HecKOJibKHMH hckjiio- 
HeHHHMH (pnc. 3). 

KoHueHxpauHH a3oxa BapbHpyex b pa3Hbix opraHax, a xaxxce Ha pa3Hbix cxa^HHX 
HCH 3 HeHHoro nHKJia ox 0.45 a o 2.35 % (pnc. 3). Han 6 oJibmaH KOHijeHxpauHH oxMeneHa 

B 3eJieHbIX JIHCXbHX, 3a HHMH B nopHAKe nOHHHCeHHH KOJIOCKH, UBeXOHOCHbie CXe 6 jIH, MO- 
Jio^bie rHnoreoreHHbie KopHeBHina 1-ro roAa )kh3hh («K)BeHHJibHbie»), cxapbie jihcxbh, 
THnoanHreoreHHbie KopHeBHma. B KOpHeBHmax lOBeHHJibHbix noGeroB coAepxcaHHe 
a3oxa cocxaBJiHJio 1.173 ± 0.113 % Ha KOHxpoJibHbix ynacxKax h 1.247 ± 0.109 % b Ka- 
Mepax. OGHapynceHO H3MeHeHHe b coAepxcaHHH a3oxa Ha pa3Hbix (J>a3ax )KH3HeHHoro 
u,HKJia. Cxapbie noA3eMHbie no 6 erH hmcjih 3HanHxeJibHO MeHbinne KomjeHxpaijHH, neM 
no 6 ern c hchboh HaA3eMHOH nacxbio. Y nocJieAHHx coAepxcaHHe a3oxa b OAHHaKOBbix 
xnnax nacxeH AocxoBepHo He pa3JiHHajiocb MencAy cxaAHHMH. IIocKOJibKy jxim a3oxa b 
oxjihhhc ox (j)oc(f)opa 6 biJio BbiHBJieHO B3aHMOAeiicxBHe Bcex (JjaKxopoB (F 11336 = 2.13, 
P = 0.02), BJiHHHHe xeMnepaxypbi npoBepnJiocb b OAHO(J)aKxopHOM aHajiH3e no Kanc^OMy 
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Monocle BereTaTHBHbie no6erM 




3pejibie BereTaTHBHbie 





Crapbie no6ern 



Phc. 3. Co^ep>KaHHe a30Ta h (])oc(|)opa b opraHax Carex bigelowii Ha pa 3 Hbix cTaanax 5KH3HeHHoro UHKJia 

(non* ot cyxofi Maccw, %). 

KOB — KaMepw c OTKpbiTbiM BepxoM, KO — KOHTpojibHbie ynacncH; Km — KopHeBHma, 3JI — 3eJieHbie jihctm, Cji — 
crapbie 3acoxwHe jihctm, Ct — UBeTOHOCHbifi cTeGejib, Kji — kojiockh. no och opzjHHaT — coaepxcaHHe a30Ta (cJieBa) h 

4>oc(|)opa (cnpaBa) (aojm ot cyxofi Maccbi, %). 
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oprany pacxeHHfl h CTa^HH >KH3HeHHoro UHKJia. Xox a b KaMepax nonxH Bcer^a oxMena- 
JIHCb 6oHCe HH3KHe KOHUeHTpaHHH (piiC. 3), CTaTMCTIIHeCKH (P < 0.05) BJIHHHHe TeM- 
nepaiypbi no/ixBepAHJiocb TOJibKo rim CTapbix jiHCTbeB, cTapbix no£3eMHbix h Bcex Bere- 
TaTHBHbix nooeroB, ajia BJiarajiHm JiHCTbeB BereTaTHBHbix no6eroB, j\j\% KopHeBmn y 
HBexymnx nooeroB, KopHen y CTapbix noA3eMHbix noGeroB (AaiiHbie He npHBOAHM), oho 
6biJio 6jih3ko k AOCTOBepHOMy b 3eJieHbix juicxbflx y ijBexymHx (P = 0.08) h mojioamx 
BerexaxiiBHbix (P = 0.095) noGeroB. 

KoHueHxpauHH (J)oc(})opa (pnc. 3) b XKamix ocokh npHMepHO Ha nop^OK HH>Ke, 
hcm a3oxa, OHa BapbHpyex b npe^enax ox 0.05 ao 0.23 % h He3HanHxejibHO pa3JiHHaexca 
y HeKoxopbix opraHOB b 3aBHCHMocxH ox cxa^HH pa3BHXH«. 06maa xchachaha HHaa, 
neM aju* aioxa. CaMaa BbicoKaa KOHueHxpauHH (|)oc(j)opa HaHA^Ha B MOJio^bix rnnoreo- 
reHHbix KopHeBHiiiax 1-ro roAa >kh3hh (0.202 ± 0.022 % Ha KOHxpojibHbix ynacxxax 
h 0.165 ± 0.012% b KaMepax) h b KOJiocKax uBexymux no6eroB (cooxBexcxBeHHo 
0.228 ± 0.017 % h 0.213 ± 0.011 %). B 3ejieHbix jiHCXbax, ABexoHOcax h KopHeBumax 

y Bcex IlOKQJieHMM C XCHBOH HaA3eMHOH HaCXbK) KOHU,eHXpaUH^ (J)OC(})Opa HCMHOrO HH>Ke 
h 6iiH3Ka Me>KZj,y co6oh. CaMaa HH3Kaa KOHqeHxpauHH (J)oc(J)opa — b cxapbix jincxbflx. 
OHa xax>Ke 6biJia pa3HMHHOH b noGerax Ha pa3Hbix cxaAHax >KH3HeHHoro UHKJia, ho y no- 
6eroB c >khboh Ha,a3eMHOH nacxbio pa3JiHHHH cxaxHCxunecKH HeAOCxoBepHbi. Cxa aha 
>KH 3neHHoro UHKJia CHJibHee BJinajia Ha KOHueHxpainno a30xa (F 4336 = 21.79), neM (f)oc- 
(f)opa (F 43i6 = 5.67), coAep>KaHHe Koxoporo 6ojiee nocxoaHHo b xxaHHx. Bjihahhc xeMne- 
paxypbi Ha KOHueirxpauHK) (J)oc(J)opa b nejioM AocxoBepHo, a nocKOJibKy B3aHM0^eficx- 
BHfl (f)aKxopoB BbWBJieHo He 6biJio, He 6buio h Heo6xoAHMocxH pa3AejibHoro aHajiH3a 
pa3Hbix Hacxeii pacxeHHfl h cxa^HH. B KaMepax KOHueHxpauHa 6bma HeMHoro HH^ce, neM 
b KOHxpojibHbix ynacxxax. 

Xoxh BUHHHHe xeMnepaxypw na KOHueHxpauHio a30xa h (J)oc(})opa b uejiOM cxaxnc- 
XHHeCKH nOAXBep^H^OCb, AOJIfl BJIHAHH5I 3XOrO (})aKXOpa, paCCHHXaHHaa MeXO^OM ITjio- 
xHHCKoro (JIaKHH, 1980), 3naHHxejibH0 HHxce (Bcero 3 %), hqm BapHaitfM, o6ycjiOBJieH- 
Haa co6cxBeHHO GHOJiorHnecKHMM MexaHH3MaMH — Mop(|)OJiorHeH (73 %) h oHxore- 

HC30M (13 %). 

He yaHBuxejibHO, hxo npn aHajiH 3 e o 6 mero 3 anaca (nyjia) a 3 oxa h (j)oc(j)opa y pa 3 - 
Hbix no 6 eroB bjihahhc xeMnepaxypbi He BbiflBHJiocb KaK AocxoBepHoe (F L247 = 0.04, 
P = 0.84 Rim a30xa h F L247 = 1.04, P = 0.88 jxiin (J>oc(})opa). 06mee coAep>KaHHe Ka^oro 
H3 3JieMeHxoB b Ka>K,noM no 6 ere BbiHHCjnmocb KaK cyMMa coAep>KaHH5i ero b Ka>KAOM 
H3 opraHOB. npH nepecnexe Ha Bee opraHOB oxHocHxejibHO Majibie pa3JiHHHfl b KOHijeH- 
xpauHH HHBejiHpoBajiHCb. Tpex(J)aKxopHbm aHajiH3 nyjioB noKa3aji, hxo Ha hhx Han- 
6 ojibmee bjih^hhc OKa3biBaiox cxa^HH >KH3HeHHoro UHKJia (F 424 7 = 64.91, P < 0.001 
ZUifl a30xa h F 4247 = 34.65, P < 0.001 j\j\% (J)oc(J)opa) h xnn no 6 era (cooxBexcxBeHHo 
F x 247 = 15.77, P < 0.001 h F, 247 = 13.23, P < 0.001). B 3 anMOAeiicxBHH (JjaKxopoB bbhib- 
jieHO He 6 biJio. Tnn no 6 era He bjihaji Ha KOHLi,eHxpauHH a 3 oxa h (J)oc(f)opa, ho npn onpe- 
AeneHHH o 6 Laero co,nep>KaHH^ nHxaxejibHbix BemecxB, xaK ^ce KaK h o 6 meii Maccbi no- 
6 eroB, 3xox (J)aKxop 6 bm Ba>KeH. flnuHHbie no 6 era hmcjih 6 ojibiiiHH oOmnii 3 anac pe- 
cypcoB, neM KopoxKHe. B nejioM 3anacw mxxaxejibHbix BemecxB noKa3biBaiox xaKyio ^<e 
xeHfleHUHK), KaK h Macca. CaMbie 6 ojibume — y 3 pejibix BerexaxHBHbix h uBexymnx 
paMex (pnc. 4), caMbie Majibie, HecMOxpa Ha caMyio BbicoKyio KOHii.eHxpaij.HK) — y rnno- 
reoreHHbix KopHeBHm 1 -ro ro^a >kh3hh. B BeHxpajibHbix «K)BeHHJibHbix» no 6 erax 06 - 
mee co^ep^KaHHe (J)oc(J)opa cocxaBjiaex 0.17 ± 0.06 Mr Ha KOHxpojibHbix ynacxKax h 
0.28 ± 0.04 — b KOB, b ^opcajibHbix h jiaxepajibHbix — 3 HaHHxejibHO MeHbrne, cooxBex- 
cxBeHHo 0.09 ± 0.02 h 0.05 Mr. TaKaa ^ce xeHAeHijHfl h no co^ep^caHino a3oxa: b bch- 
xpajibHbix no 6 erax cooxBexcxBeHHo 2.25 ± 0.3 h 1.69 ± 0.3 Mr, aB nponnx — 1.35 ± 0.4 
h 0.98 ± 0.14 Mr. H3-3a 3HannxejibHO 6 ojibmeH Maccbi 3pejibix BerexaxHBHbix no 6 eroB 
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Mojio^bie BereTaTHBiibie noGerw 



Crapbie no6erH 



JX K J\ K 


Phc. 4. 06mee co,aep>KaHne asoia h (J)OC(J)opa (Mr) b noSerax Carex bigelowii m pa3Hbix CTa/iHJix >KH3HeH- 

Horo UHKJia. 

KOB — KaMepw c oTKpbiTbiM BepxoM, KO — KOHTpoJibHbie ynacTKH; /I — ZUiHHHbie noSera; K — KopoTKHe no6ern. 
Flo och opawnaT — o6mee coaepwaHHe a30Ta (cueBa) h 4>oc(|)opa (cnpaBa) (mt). 
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b KaMepax, nyjiw TaM TO>Ke Gwjih 6ojibiue, HecMOTpa Ha 6ojiee HH3KHe KOHiteHTpaijHH 
3JieMeHTOB. Heo)KH,aaHHo bwcokhm 6biJio co,aep)KaHHe a30Ta b crapwx no6erax, b tom 
HHCJie H B MX CTapbIX BblCOXHJHX JIHCTbflX, TOITja KaK COAep)KaHHe (J)OC({)Opa B HHX pe3KO 
COKpaTHJTOCb. 


OGcyacfleHiie h BbiBojtbi 

IIojiyHeHHbie pe3yjibTaTbi He tojibko cBH^eTejibCTByioT o tom, hto noBbimeHHe TeM- 
nepaTypw OKpyacaioiuero B03#yxa cKa3WBaeTcn Ha pocTe h pecypcHOM CTaTyce Carex 
bigelowii , ho h noKa3biBaK)T pa3HOo6pa3He peaiojHH pacTCHHH b 3aBHCHMOCTH ot BHyT- 
peHHHx GnoJiorHHecKHx (j)aKTopoB (ran no6era, CTa^HH pa3BHTH>i, opraH pacTeHHn). 
CHJibHa^ Bapna6ejibHOCTb noGeroB Carex bigelowii b 3aBHCHMOCTH ot craflHH >kh3- 
hchhoto i^HKJia, nan no pocTy h penpo^yKUHH, TaK h no coAepacaHHio nHTaTejibHbix 
BemecTB GbiJia H3BecTHa n paHee (Carlsson, Callaghan, 1990, 1991; Jonsdottir, Calla¬ 
ghan, 1990; Jonsdottir, 1991; Stenstrom, Jonsdottir, 1997), ho pa3JiHHHJi noGeroB Bnep- 
Bbie ynTeHw CTOJib ^eTajibHO ajui bwhchchhh peaKijHH Ha TeMnepaTypy. HauiH pe3yjibTa- 
tw neTKO noKa3WBaiOT Ba^cHOCTb yneTa pa3Hbix ranoB no6era h pa3Hbix ctb^hh xtH3HeH- 
hoto itHKJia, nocKOJibKy peaKUHH hx pa3JiHHHw. Ha coziepxcaHHe nHTaTenbHbix BemecTB 
BjiraHHe TeMnepaTypw 3HaHHTCJibHo cjiaGee, neM coGctbchhwx GnoJiorHHecKHx Mexa- 
HH3MOB OCOKH. B03M0>KH0, n03T0My OHO H HC GbIJIO BbWBJieHO B npeAMAyilXHX HCCJieZtO- 

BaHHHX (Chapin et al., 1986; Hobbie, Chapin, 1998), rjje pa3JiHHHfl noGeroB bo BHHMamie 
He npHHHMajiHCb. 

noBbimeHne TeMnepaTypw bjihjijio Ha Mop^oMeTpunecKHe npH3HaKH BereTaTHBHwx 
CTa^HH pa3BHTrm ocokh, ho HHKaK He cKa3biBanocb Ha uBeTymnx no6erax. B KaMepax 
y BereTaTHBHwx noGeroB pa3BHBajiocb Gojibme jihctbcb, Gwjih Gojibine hx fljiHHa h Mac- 
ca. Hamn pe3yjibTaTW no #JiHHe 3ejieHbix jihctbcb b ijejioM no^TBep^^aiOT /taHHwe, 
nojiyneHHwe Ha othx xce ynacTKax nocjie 2 jict 3KcnepHMeHTa (Stenstrom, Jonsdottir, 
1997). Taioxe nojioxcHTejibHWH 3(J)(J)eKT TeMnepaTypw Ha GnoMaccy 3ejieHbix JiHCTbeB 
OTMenancfl h Ha AjiacKe (Hobbie et al., 1999). B McnaHAHH, HanpoTHB, noGern C. bi¬ 
gelowii b KaMepax hmcjih MeHbme JiHCTbeB h MeHbmyio hx ^jiHHy (Stenstrom, 2000). 
nocneAHee eme pa3 noATBep^aeT, hto MecTHaa cneijmjjHKa MoaceT oneHb CHJibHo bjih- 
HTb Ha pe3yjibTaT MaHHnyjnnjHH c TeMnepaTypon. Hhcjio JiHCTbeB y ocok — /jobojibho 
CTaGnjibHbiH npH3HaK (AnexceeB, 1996). OraenaeMoe HaMH pa3JiHHHe — b cpe^HeM Ha 
1 jihct — HaxoAHTca b npeAejiax ecTecTBeHHOH BapnaitHH y 3Toro BH^a. TaKHe pa3jm- 
hm, 6e30TH0CHTejibH0 k TeMnepaTypHOMy (jiaKTopy, oTMenajincb y Hccne^oBaHHOH no- 
nyji^uHH ocokh b pa3Hbie ro/jbi (Stenstrom, 2000). Pa3HHija b hhcjic 3eJieHwx JiHCTbeB, 
bo3mo)kho, oGycjioBJieHa He hx Gojiee hhtchchbhwm (JiopMHpoBaHHeM (tcm Gojiee, hto 
yBejiHHeHHa b hhcjic CTapwx jihctbcb b KaMepax He otmchcho), a Gojibmen npo/tojDKH- 
TeJlbHOCTbK) >KH3HH HH^HBH.OyaJIbHOrO JIHCTa. TaKHe HaOJIIOAeHHfl B KaMepax C OTKpbl- 
TblM BepXOM B ropax CeBepHOH JInOHHH HMeiOTCfl RWL JIHCTOna^HblX KyCTapHHHKOB Vac- 
cinium uliginosum h Arctous alpina (Suzuki, Kudo, 1997). B JlaTHmnipBe no^oGHWH 
3(j)(j)eKT, b tom HHCJie h y Carex bigelowii , BW3WBajiH MaHHnyjnmHH c 6ojiee paHHHM 
ocboGo^achhcm 3KcnepHMCHTajibHwx ynacTKOB ot cHera (Kudo et al., 1999). 

MoJio/twe h 3peJiwe BereTaTHBHwe noGern Majio pa3JiHnaioTC5i no HHCJiy, Macce h 
oGmen AJinHe 3ejieHbix JiHCTbeB, ho 3HaHHTejibHO npeBocxoAHT no othm noKa3aTejiHM 
UBeTymne paMeTbi, hto, no-BH^HMOMy, OTpaxcaeT npnpoAHyio pHTMHKy 3Toro BH/ja. 
HHKaKHX CTUTHCTHHeCKH 3HaHHMbIX pa3JIHHHH B MaCCe KOJIOCKOB HJIH IJBeTOHOCOB B 
KaMepax h KOHTpojie b HarneM nccjiejjoBaHHH He BbuiBjieHo, Tor#a KaK no ztaHHWM 
A. Stenstrom (1999), b nepBbie 2 ro,zia 3KcnepHMCHTa kojiockh b KaMepax 6wjih TjDKejiee, 
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ho Ha 3-n roA pa3JiHHHH He BbiHBnjwcb. Ha Annexe, HanpoxnB, b KaMepax oxMena- 
Jiocb yMeHbiueHHe h nncjia ccjiopMHpoBaBHinxcH ceMHH, h Maccbi kojiockob (Hobbie 
et al., 1999). 

Carlsson, Callaghan (1990) noKa3ajin, hxo BeponxHoexb nepexoAa b cxaAino uBexe- 
hhh CB^3aHa c pa3MepoM nobera b npeAiuecxByiomHH roA. C 3 xhm BnojiHe cornacyioxcH 
HauiH H3MepeHH>i, noKa3aBioHe HanbojibinyK) bnoMaccy hmciiho y uBexymnx noberoB. 
HeKoxopoe yBejiHHCHHe bnOxViaccbi BerexaTHBHbix noberoB b KaMepax Moncex 03Hanaxb, 
hxo 6 ojibmee hx hhcjio cMo>xex 3anoHCMXb ijBexoHHyio nonxy riix cjieAyiomero roAa. 
B cobpaHHOM HaMH Ha 5-n roA onbixa Maxepnajie yBejinneHnn npeAcxaBjieHHocxn ubc- 
xyuiHx noberoB b KaMepax He oxMeneHo, OAHaxo b HabmoAeHHHx in situ oho oxMena- 
nocb b nepBbie 3 roAa oxcnepnMeHxa (ho He Ha 4-n toa) (Stenstrom, Jonsdottir, 1997; 
Stenstrom, 2000). Mohcho npeAnojionaixb, hxo BbiHBJieHHoe HaMH yMeHbmeHHe KOHijeH- 
xpauHH 3JieMeHXOB MHHepanbHoro nnxaHHH y onwxHbix pacxeHHH obycjioBHJio 3xy xeH- 
ACHAHK). 

B HameM aHajiH3e H3MeHeHnn nncjia AonepHnx no6eroB He BbiHBJieHo, xax >Ke KaK h 
HHK aKHx H3MeHeHHH b nponopuiinx noberoB pa3Horo xnna. noAobHbiM obpa30M Henpn- 
Mbie H3MepeHHH npoH3BOACxBa AonepHHx noberoB (no nnoxHoexH MOJiOAbix BerexaxHB- 
hmx) b cybapKXHHecKoii Annexe (Hobbie et al., 1999) h b HcnaHAHH (Stenstrom, 2000) 
He noKa3ajiH BnnnHHn noBbimeHHon xeMnepaxypbi. TaKne pe3yjibxaxbi He noAXBepncAa- 
xox npeAnononceHnn Carlsson, Callaghan (1990) o xom, hxo b bonee bnaronpnnxHbix 
ycnoBnnx y Carex bigelowii yBGnnHHBaexcn obpa30BaHHe Aonepunx noberoB, npnneM 
co CABHroM b cxopoHy kopoxkhx noberoB. Ho hx npeAnononceHne cxpoHjiocb Ha 3 Kcne- 
pHMeHxax c noAKopMKon, npnneM A03bi yAobpeHnn npeBbimajin B03MO>KHoe yBennne- 
HHe AocxynHocxH 3JieMeHX0B b pe3yjibxaxe noxenneHnn. 

OnpeAejieHHan HaMH KOHijeHxpaAHH a3oxa h (j)oc(j)opa h BbiHBneimbie pa3nnHnn ee 
b pa3Hbix nacxnx ocokh b uenoM HaxoAnxcn b corjiacnn c AaiiHbiMH, nojiyneHHbiMH jjjm 
3xoro BHAa b Apyrnx Mecxax ApyrHMH aBXopaMH (Shaver, Chapin, 1980; Carlsson, Cal¬ 
laghan, 1990; Hobbie, Chapin, 1998). Pa3Hbie opraHbi pacxeHHH cymecxBeHHO pa3nn- 
naioxcn no coAepncaHnio nnxaxejibHbix 3JieMeHXOB. BbiHBJieHbi pa3Hbie xchachahh b 
HaKonneHHH nnxaxejibHbix oneMenxoB b opraHax pacxeHHH. noKa3aHa bonbinan Bapna- 
bejibHocxb coAepncaHHH aaoxa b pa3Hbix opraHax h Ha pa3Hbix cxaAHnx HCH3HeHHoro ahk- 
Jia h oxHOCHxejibHO «cxabnjibHoe» coAepncaHne (})oc(j)opa. 3xn 3aKOHOMepHOcxH Haxo- 
A*x noAXBepngteHHe h b paboxax Ha Apyrnx pacxeHnnx (,Hpo3AOBa, AneKceeBa-nonoBa, 
1999; HrouiHHa h Ap., 1996). Ohh oxpancaiox pa3JiHHHH b MexabojiH3Me oxhx oneMeHxoB. 
YcKopeHHbiH pocx 3pejibix BerexaxHBHbix noberoB Bbi3Baji HeKoxopoe pa3baBJieHne koh- 
ueHxpannH nnxaxejibHbix BemecxB b hx xkbhhx. YBejiHHeHne nyjioB nnxaxejibHbix Be¬ 
mecxB b 3xhx noberax He CKa3ajiocb Ha 3HannMOM yMeHbineHHH nyjioB b Apyrnx nobe- 
rax. Taxon pe3ynbxax cBHAexejibcxByex o bojiee hhxchchbhom nornomeHnn kjiohom 
nnxaxejibHbix BemecxB b bojiee xenJibix ycnoBHHX n ncAXBepncAaex Bbicoxyio «by(J)ep- 
H0cxb» KJiOHOBbix pacxeHHH, no KpaiiHeH Mepe b oxHomeHHH HeboJibinnx xeMnepaxyp- 
Hbix H3MeHeHHH. Hexoxopoe pa3baBJieHiie KOHueHxpamiH nnxaxejibHbix BemecxB (xoxh 
b bojibinnHCXBe cjiynaeB cxaxncxnHecKn He noAXBepAHBineecH, ho npn 0.5 < P < 0.1), 
BepoHXHo, nrpaex poJib b oxMenaBmeMCH (Stenstrom, 2000) b KaMepax nocjie 4 jiex na- 
omoACHnn yMeHbineHnn aojih ijBexymHx noberoB. HeoncHAaHHbiM bbuio obHapyncemie 
Aobojibho HH3Koro coAepncaHnn nnxaxenbHbix BemecxB b 3anacaiomHx opraHax — Kop- 
HeBninax. EAHHCXBeHHbiM obBHCHeHneM 3xoro MOHcex bbixb Jinuib xo, hxo nepepacnpe- 
AejieHne BemecxB b cxopoHy 3anacaiomHX opraHOB nponcxoAHx eme no3>Ke b KOHije ce- 
30Ha, MOHcex bbixb, nocjie BbinaACHnn CHera. 

Xoxh cmraceHne coAepncaHim nnxaxejibHbix BemecxB b xkbhhx xyHApoBbix rpaMH- 
hohaob b oxBex Ha noBbimeHne xeMnepaxypbi paHee He (JinKcnpoBaaocb, noAobHbie 
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peaKUHH 6biJiH OTMeneHbi y ztpyrax >KH3HeHHbix (jiopM, b nacTHocra y KycTapHHHKOB 
(Hobbie, Chapin, 1998; Jonasson et al., 1999). Taxafl peaxuMH HaxcvjHTCfl b cootbct- 

CTBHH C 061 IIHM TpeH^OM yBeJIHHeHHfl KOHUeHTpaUHM nHTaTeJIbHbIX BemeCTB B TKaHHX 
npn 6onee xojioahom KJiHMaTe (Korner, 1989). 
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SUMMARY 


Experiments with slightly increased air temperature are carried out in the frames of International 
Tundra Experiment according to unified methods. The effect of temperature on morphometric parame¬ 
ters and nutrients concentration was revealed, though inner biological mechanisms of the plant are 
the most important. The increase in growth was revealed in vegetative tillers, whereas no changes were 
recorded in flowering tillers. Broad literature sources are referred. 
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Ifayuajiacb yjibTpacrpyKTypa ceKpeTopHbix kjtctok >Kene3HCTbix bojiockob (mynajieu) JincTbeB y 25 bh- 
jiob Tpex nozipo/iOB — Drosera, Ergaleium, Regiae njiOTOJmHbix pacTeHHu poaa Drosera b cbji3h c npeano- 
JiaraeMOH cnocoDHOCTbio 3thx >Kene30K CHHTe3HpOBaTb Ha(J)TOXHHOHbi. BnepBbie o6Hapy>KeHa KoppenauHB 
Mexgiy HaKonneHHeM Ha(j)TOXHHOHOB h HajiHuneM BaKyojmpHbix BKJiioHeHHH. B UHTonjia3Me ceKpeTopHbix 
KJieTOK >Kejie30K y 6ojibuiHHCTBa bh/job, CHHTe3HpyiomHX 7-MeTHjnorjiOH hjih njnoMbarHH, BbraBJunoTCJi 
rjia^KHM 3Hjionjia3MaTHHecKHH peTHKyjiyM (A3P), ziobojibho KpynHbie JiefiKonjiacTbi c kopotkhmh peTH- 
KyjIHpHblMH (j)VTJiapaMH H XOpOUIO pa3BHTbie MHTOXOH/lpHH. Y BHflOB pOCBHOK, He CHHTe3Hpyi01UHX Ha(j)TO- 
XMHOHbi, arpaHyjuipHbiH peTHKyjiyM pa3BHT b MeHbiueH crreneHH, neHKonjiacTbi MejiKHe, peTHKyjnipHbie 
(jjyniBpbi oTcyTCTByiOT. flejiaeTCH buboa o npHHacTHOCTH jiefiKonjiacTOB, A3P h mhtoxohjiphh k CHHTe 3 y 
Ha(})TOXMHOHOB H nOCJiejjyiOmeM OTJIO>KeHHH 3THX COe^HHeHHH B BaKyOJIBX. HMeeTCa KOppeJUIUHfl MOK^y 
CTeneHbio pa3BMTH« A3P h kojihhcctbom JiHmuiHbix xanejib b UHTomia3Me. 

KmoneBbie cjiOBa: Drosera , n;ioTOJmHbie pacreHHJi, >Kejie3HCTbie bojiockm, yjibTpacTpyKTypa, 3H- 
nonjia3MaTH4ecKHM peTHKyjiyM, nnacTH^bi, mhtoxohapmh, Ha(j)ToxHHOHbi. 

OjtHHM H3 npHCnOCo6jieHHH nJIOTOHAHLIX paCTeHHH K npHBJieHeHHK) HaceKOMbIX 
HBJHieTCH KpacHbiH hbqt hx jiHCTOBbix >Kejie30K. Y pacTeHHH Drosera b cocTaB rmr- 
MeHTOB, oGHapynceHHbix b 2Kejie3Kax, bxojpit (JmaBOHOHAw, aHTOijHaHHHbi, Kapora- 
hohabi h na(J)TOXHHOHbi (Juniper et al., 1989). EyAynn tokchhhbimh jyia AHTonjia3Mbi 
KJieTOK, (JmaBOHOHAbi h aHTOunaHHHbi OTKJiajtbiBaiOTca b M30jmpoBaHHbix MeM6paHOH 
KOMnapTMeHTax — BaKyojrax (Wink, 1993; Mol et al., 1998) h KjieTOHHOH o 6 ojioh- 
Ke (Karaboumiotis et al., 1998; Markham et al., 2000). JIoKajnoaijHfl HacjiTOXHHOHOB 
b anonjia3Me m BepOHTHan pojib opraHemi b hx CHHTe3e y npejjcTaBHTejieH 4 poaob 
ceM. Droseraceae o6cy>KAajiHCb b Harnnx npeAbiAymnx pa6oTax (MypaBHHK, HBaHOBa, 
2002, 2003). EbiJio ycTaHOBjieHO, hto ceKpeTopHbie kjictkh ^cejie30K pa3JiHHaiOTca no 
cocTaBy BaKyonapHoro coAepacHMoro h MexaHH3My o6pa30BaHHH BaKyojien y nccjieAO- 
BaHHbix bhaob pacTeHHH. B ijHTonjia3Me y Drosophyllum lusitanicum h Drosera rotundi- 
folia b OTJiHHHe ot Dionaea muscipula h Aldrovanda vesiculosa , nap^Ay c rpaHyjmpHbiM 
3HAonjia3MaTHnecKHM peTHKyjiyMOM hmciotch arpaHyjmpHbie TpyOonKH, a BOKpyr 060- 
jioneK jieHKonjiacTOB (JiopMHpytOTCfl peTHKyjiHpHbie (jiynnipbi. BbicKa3biBajiocb npeAno- 
Jio^ceHiie, hto TaKaa oco6eHHOCTb yjibTpacTpyKTypbi y D. lusitanicum h D. rotundifolia 
CBS3aHa C CHHTe30M na(})TOXHHOHOB. 
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CoCTaB Ha(j)TOXHHOHOB BBJHieTCfl TaKCOHOCneitH(j)HHeCKHM IipH3HaKOM, Ha OCHOBa- 
hhh KOToporo 6buia pa3pa6oTaHa xeMOCHCTeMaraKa ceM. Droseraceae h poAa Dro¬ 
sera b tom Hiicne (Culham, Gomall, 1994). Hame Apyrnx coeAHHeHHH h b 3aMeTH0 
6ojibineM KOJiHHecTBe BCTpenaiOTCH nrnoM6arHH h 7-MeTHjnonioH (Zenk et al., 1969; 
Durand, Zenk, 1974). Hajimme njnoM6araHa 6mjio npoAeMOHCTpnpoBaHO y Drosophyl- 
lum (Zenk et al., 1969; Durand, Zenk, 1971, 1974), Drosera (Durand, Zenk, 1971), 
Dionaea h Aldrovcinda (Culham, Gomall, 1994), a 7-MerajiiorjiOHa — tojibko y Dro- 
sophyllum h Drosera (Durand, Zenk, 1976; Thomson, 1987; Budzianowski, 1995). 
B cocTaBe poAa Drosera HMeexca pceKijHH, b KOTopbix oGHapyacHBaiOTCfl o6a Ha- 
(J)ToxHHOHa (ohm othocatcji k noApo^aM Drosera m Regiae)\ ecTb cexitHH, r^e nniOM- 
6arMH ABJiaeTCfl AOxMHHupyiomHM, a 7-MeTHJiiorjiOH — peAKHM KOMnoHeHTOM (noApoA 
Ergaleium ); b ceKimax Lamprolepis h Lasiocephala (AaHHbie nojiyueHbi am Drosera 
petiolaris ) H3 noApoAa Drosera Ha<j)TOXHHOHbi BOo6me He BbiflBjnnoTCfl (Culham, Gor- 
nall, 1994). 

Ha ocHOBaHHH BbimeH 3 JiOHceHHoro B 03 HHKaiOT Bonpocbi 06 ynacTHH BHyrpHKjieTOH- 
HblX CTpyKTyp B CHHTe 3 e H HaKOnJieHHH Ha(J)TOXHHOHOB, O nyTHX TpaHcnopTa tokchh- 
HblX (jieHOJIbHbIX COeAHHeHHH B AHTOnJia 3 Me, O CBA 3 H Me)KAy 6HOXHMHHeCKHM pa 3 H 006 - 
pa 3 HeM ITHTMeHTOB H yJIbTpaCTpyKTypOH KJieTOK, OTBeTCTBeHHbIX 3 a HX CHHTe 3 . Bhabi 
poAa Drosera, pa 3 JiHHaiomHecfl no cocTaBy Ha(Jm)XHHOHOB, npeACTaBJiaiOT co6oh yaan- 
Hyio MOAejibHyio CHCTeMy am peineHHJi HexoTopbix H 3 othx BonpocoB. B coBpeMeHHOH 
jiHTepaType OTcyTCTByioT KaKHe-nH6o TOHHbie cBeAeHHH o jioKajiH 3 aijHH CHHTe 3 a Ha- 
4>toxhhohob b KJieTKe h poJiH OTAenbHbix opraHejui b 3tom nponecce. B cbjbh c 3Thm 
b pa6oTe 6buia nocTaBJieHa 3 aAana nowcKa yjibTpacTpyKTypHbix npH 3 HaKOB b KJieTKax 
JiHCTOBbix )Kejie 30 K y pacTeHHH poAa Drosera , KOTopwe KoppejinpoBajiH 6bi c CHHTe- 
30 M H HaKOnJieHHeM Ha(J)TOXHHOHOB. 

CymecTByeT Tomca 3peHHH, hto b CHHTe3e uenoro paAa 4>eHOJibHbix coeAHHeHHH 
ocHOBHyio ponb nrpaioT nnacTHAbi (3anpoMeTOB, 1993). BMecTe c TeM aKTHBHocTb He- 
KOTopbix (J)epMeHTOB uiMKHMaraoro nyra CHHTe3a 3 thx BemecTB o6Hapy>KHBaeTCfl h 
b AHT030Jie (cm. o63op naceuiHHHeHKo, 1995). H3BecTeH (J)epMeHT repaHHjnpaHc^epa- 
3a, BbiAeneHHbiH m3 Lithospermum erythrorhiza , KaTajiH3HpyiomHH o6pa30BaHHe xh- 
HOHa UIHKOHHHa, KOTOpblH npHCyTCTByeT B MHKpOCOMaJIbHOH 4)paKHHH KJieTOK KOpHfl. 
nocKOjibKy oco6eHHOCTHM CTpoeHHH njiacTHA b >Kejie3HCTbix BOJiocKax Drosera no- 
CBameHa 6ojiee pamum ny6jiHKauHH (MypaBHHK, HBaHOBa, 2004), b HacToameM Hccne- 
AOBaHHH BHHMaHHe 6biJio oSpauteHO npe)KAe Bcero Ha 3HAonjia3MaraHecKHH peraKy- 
jiyM, a TaoKe Ha Apyrne cTpyKTypbi uHTonjia3Mbi. 


MeTOAHKa 

B pa6oTe H3ynajiHCb >Kejie3HCTbie bojiockh JiHCTbeB 25 bhaob njiOTOHAHbix pacTe- 
hhh Drosera , npHHaAJioKaumx k 3 noApoAaM h 9 ceKmniM. Bojibuimhctbo bhaob pocH- 
hok (23) 6buio BbipameHO M3 ceMHH hjih noneK b opaH>KepeHx BoTaminecKoro HHCTHTy- 
Ta PAH (C.-neTep6ypr), D. anglica h D . rotundifolia co6panbi b JleHHHrpaACKOH o6ji. 
fleTajibHoe onncaHHe MaTepnana h MeTOAa ero (J)HKcaijHH npMBOAHTCH b npeAUiecTByio- 
men nySjiMKaitMH (MypaBHHK, HBaHOBa, 2004). 

Pa 3 Mepw tojiobok >Kejie 3 HCTbix bojiockob onpeAejiajni Ha (|)OTorpa<})HHX (J) H kch- 
poBaHHoro Marepnajia, otchhtoto c Hcnojib 30 BaHHeM SHHOKyjiapHOH nynbi MBC-1 
(HOMO, Pocchji) npH yBejiHueHHH X22. yjibTpacTpyKTypnoH xapaKTepHCTHKH KJie- 
tok npenapa™ (})OTorpa(})HpOBajiH c Hcnojib 30 BaHHeM 3 JieKTpoHHoro MHKpocKona Hi¬ 
tachi-600 (Hitachi, HnoHHfl) npn yBejiHueHHHx X25 000—30 000. JlHHeiiHbie pa 3 Mepw 
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H nJIOmaAH BHyTpHKAeTOHHbIX CTpyKTyp nOACHHTbIBaJIH C nOMOLLlbK) KOMnblOTepHOH 
nporpaMMbi aHajiH3a H3o6pa>KeHHH ImageTool. 

Hhcjio H 3 MepeHHH aaa Ka>KAoro BHAa — 15—30, cpe#Hne apH^MeranecKHe 3 Ha- 
neHMH, CTaHflaprabie otkaohchha h ouih 6 kh cpeAHero apH(J)MeTHHecKoro paccmiTbiBa- 
JIH AJia 5 %-TO ypOBHfl 3 HaHHMOCTH. K 03 (|)(|)HtI,HeHT KOppeJIHUHH OnpeAeJIHJIH MQMJXy 
AByMH MHO)KecTBaMH AaHHbix: MaccHB 1 — noKa3aTenH cTeneHH pa3BHTHA A3P, «+» 
h «++», Bbipa>KeHHbie KOAnnecTBeHHo; MaccHB 2 — 3 HaqeHH 5 i oOxeMa AHnHAHbix xa- 
nejib y Bcex H 3 yneHHbix bhaob. 


Pe3yjn>TaTbi 

Mop^OAOTHA H aHaTOMHH H(eJie3MCTbIX BOJIOCKOB 


Y OojibiiiHHCTBa HCCjie^oBaHHbix bhaob Drosera ronoBKa >xejie3HCTbix bojiockob, 


HHane Ha3biBaeMbix mynaAbijaMH, npnyponeHHbix k Kpaio ahctoboh iwacraHKH, xpyn- 
nee, neM y Tex, KOTopbie HaxoAflTCA b iiempe, a hx hoackb 6onee AAHHHaa. CpeAHHe pa3- 

Mepbl TOAOBKH BOJIOCKOB npHBCACHbl B TaOjlMUe. 



B cocTaB rojioBKH (cm. pHcyHOK) bxoaat aB a Hapy>K- 
HblX CAOA KJieTOK, KOTopbie ABAAIOTCfl CeKpeTOpHbIMH, nOA 
hhmh pacnojiaraiOTCH OapbepHbie kjictkm, BHyTpeHHioio 
4acTb 3aHHMaiOT TpaxeHAbi h cocyAbi co cnHpajibHbiMH 
HJIH KOJIbHaTbIMH yTOAlACHHAMH, CBH3bIBaiOIAHe >Kejie3KH c 
npOBOAflmeH CHCTeMOH JIHCTa. B HOAOCe )Kejie3HCTbIX BO¬ 
JIOCKOB MC^CAy 3IIHACpMaJIbHbIMH KJieTKaMH H COCyABMH 
HaxoAaTca KJieTKH napeHXHMbi. 

OopMa Hapy)KHbIX CeKpeTOpHbIX KJieTOK 3aBHCHT OT 
hx jiOKajiH3auiHH b aceAe3Ke: Ha BepniHHe toaobkh oHa ah- 
jiHHApHHecKaa, no 6oxaM — 6jiH3Ka k H30AnaMeTpH4e- 
CKOH. KjieTKH BTOpOTO CAOfl B anHKaJIbHOH HaCTH TOJIOBKH 
o6bi4HO OKpyrnbie, TOTAa KaK no HanpaBJieHHio k hoackc 
OHH CXaHOBATCA BCe 60 Jiee BbITflHyTbIMH B IIpOAOJIbHOM na- 
npaBJieHHH. 

^Kejie3HCTbie bojiockh MOJiOAbix jiHCTbeB, KaK npaBHjio, 
He HMeioT OKpacKH, OAHaKO no Mepe C03peBaHHH y 19 H3 25 
inyneHHbix bhaob nponcxoAHT noKpacHeHHe tojiobkh, npn 
3tom y KpaeBbix bojiockob Aaace ho>kkh CTaHOBATca Kpac- 
HbiMH. OcTajibHbie HCCjieAOBaHHbie BHAbi xapaKTepH3yiOT- 
ca MCHbinen cxenenbio nHTMeHTauHH, y hhx ronoBKa bojio¬ 
ckob coxpaHaeT po30Bbin uBeT (cm. TaOjinuy). 

B MaTepnajie, (jiHKCHpoBaHHOM aaa 3JieKTpoHHOH mhk- 
pocKonHH, coAepncaHne BaKyonen ceKpeTopHbix KJieTOK 
xapaKTepn3yeTCH pa3HOH cTenenbio ocmho(})hjihh h 3aBH- 
cht ot nojiOHceHHa KJieTOK b BonocKe. TaK, y BepxymeHHbix 
KJieTOK BOAOCKa BaKyoAH BcerAa ripo3pa4Hbie (xa6A. I, a ), 

CxeMa npo^ojibHoro cpe3a >Kene3HCToro BOJiocKa Drosera. 

6 k — 6apbepHaa KJieTKa, a k — BHyTpeHHaa ceKpeTopHaa KJieTKa, h k — Hapyac- 
Haa ceKpeTopnaH KJieTKa, c — cocyn, m — Tpaxeixaa, a k h — 3nH < aepMajii>Haa 
KJieTKa HOHCKH. 


1880 



Ha 60KOBOH IIOBepXHOCTH B BaKyOJWX nOUBJUieTCfl OCMHO(})HJIbHbIH OCa^OK pa3J!HHHO- 
ro pa3Mepa h JioKajiH3apHH (Ta6;i. I, 6 , e). Y 9 bhaob b JiaTepajibHbix KJieTKax BaKyojiH 
ocraioTca cbctjibimh (Ta6ji. I, e), HHor^a ohh coAepacaT xjionbeBHAHbie hjih hhtcbha- 
Hbie BKjnoneHHH. XapaKTepHCTHKa coAep>KHMoro BaicyojieH b jiaTepajibHbix cexpeTop- 
HblX KJieTKax TOJIOBOK npHBOAHTCH B Ta6jIHUe. 

B MOJiOAbix BOJiocKax y bhaob c KpacHbiMH ronoBKaMH oca^oK npeACTaBJiaeT co6oh 
MeJiKne (0.1 |im) rjio6yjibi, jioKamne Ha TOHonjiacTe. B 3pejibix BOJiocKax pa3Mep bkjiio- 
neHHH yBejiHHHBaeTCH, ohh o6pa3yioT KpynHbie (2—3 pM) rjio6yjibi hjih noKpbiBaiOT 
TOJiCTWM (1 pm) cjioeM BaKyojiHpHyio MeMOpaHy. 

3HAonjia3MaTHHecKHH peTHKyjiyM (3P) npeACTaBjieH ahctcphohahoh h Tpy6naTOH 
(J)opMaMH (cm. TaGjiHuy). B ceKpeTopHbix KJieTKax Ha Bepuimie tojiobkh bojiockob, KaK 
npaBHJio, npncyTCTByeT tojibko rpaHyjwpHbiH 3H ( a,onjia3MaTH l iecKHH peTHKyjiyM (r3P), 
HHorAa oh Aaace arpernpoBaH b CTonKH H3 HecKOJibKHX pncTepH hjih KOHueHTpHnecKHe 
OKpy^KHocTH (Ta6ji. II, a, 6). B KJieTKax, o6pa3yiomHx 6oKOByio noBepxHOCTb bojio¬ 
ckob, nouBjiHioTCH arpaHyjmpHbie TpySoHKH (Ta6ji. II, 2 , d ), uncTepHbi T3P 3Aecb 6bi- 
BBIOT OAHHOHHbIMH (Ta6jl. II, #). 

Akthbhoctb annapaTa Fojiba)kh TaKace 3aBHCHT ot noKajiH3apHH ceKpeTopHoil KneT- 
kh b ronoBKe ^cejie3KH. B najincajiHbix KJieTKax ahkthocombi, OTHJieHHiomHe KpynHbie 
ny3bipbKH C (^H6pHJIJWpHbIM CeKpeTOM, flBJUHOTCJI OCHOBHOH OpraHeJIJIOH IXHTOnJia3- 
Mbi (Ta6n. Ill, a ), nponcxoAHT 3K30AHT03 co#ep)KHMoro ny3bipbKOB 3a nna3MajieMMy, 
a TaioKe b nonocTb BaKyojien. B KJieTKax, noKpbiBaiomHx 6oKOByio noBepxHOCTb tojiob- 
kh, aKTHBHocTb annapaTa rojibA>KH 3HanHTejibHO HHace (Ta6n. Ill, e), ny3bipbKH c (J>h6- 
pnjuiaMH o6pa3yiOTCH peAKO. 

Pa3HOo6pa3Hio CTpoeHHH nnacTHA b >Kejie3HCTbix BOJiocKax Drosera nocBunjeHa 
Hama npeABiAymaa nyOjiHKauiw (MypaBHHK, HBaHOBa, 2004), no3TOMy 3^ecb mbi He 6y- 
AeM Ha neM ocTaHaBjiHBaTbcn. IlepoKCHCOMbi BbWBJunoTca b pHTonjia3Me non™ Bcex 
H3yneHHbix bhaob pochhok (cm. TaOjimiy). Ohh xapaKTepH3yioTca OKpyrnoH hjih cnerKa 
BbITJIHyTOH 4>OpMOH, HMeiOT o6bIHHO CBCTJIblH MBTpHKC (Ta6jl. Ill, 6, <?). B lJHT030Jie 
OojibmHHCTBa (19 H3 25) HccjieAOBaHHbix bhaob ecTb jinnHAHbie KanjiH (cm. TaOjimjy), 
name Bcero ohh 6biBaioT mcjikhmh (0.01 mkm 3 ), BCTpenaioTca c pa3JiHHHOH nacTOTOH. 
06Hapy»ceHa Koppejumira Meagjy CTeneHbio pa3BHTHs A3P h pa3MepaMH jinnHAHbix Ka- 
nejib, K03(J)^)HpHeHT Koppejumnn cocTaBJixeT 0.69. B >Kene3Kax mhothx bhaob OTMena- 
iotch MyjibTHBe3HKyjwpHbie Tejibpa (Ta6n. Ill, e, d). Mhtoxohaphh MHoroHHCJieHHbie, 
HHor,aa HMeiOT KOHAeHCHpoBaHHbiH MaTpHKC h pa36yxmne KpncTbi. fljiH Bcex H3yneH- 
hhx pacTeHHH xapaKTepHbi KOHTaKTbi mhtoxohaphh c jieHKomiacTaMH (Ta6n. IV). 


Oco6eHHOCTH yjibTpacTpyKTypbi ceKpeTopHbix kji e t o k 
>K ejie3HCTbIX BOJIOCKOB 
y npeACTaBHTejien pa3Hbix TaKCOHOB 

noApoA Drosera L. 

K ceKijHH Arachnopus Planch, othocatch HCCJieAOBaHHbie bhabi pacTeHHH D. indica 
h D. adelae c hhtchchbho hjih cjia6o OKpameHHBiMH KpynHbiMH ronoBKaMH >Kejie3H- 
ctbix bojiockob (cm. Ta6jiHuy). B BaKyojiax y D. indica ocaAOK OTcyTCTByeT, y D . adelae 
o6Hapy)KHBaioTCH ocMHO(J)HJibHbie BKjnoneHHX. B uHTonjia3Me y o6ohx H3yneHHbix bh- 
AOb 3P npeACTaBjieH oahhohhbimh rpaHyjiapHbiMH uHCTepnaMH, arpaHyjwpHbie Tpy- 
6 ohkh BbniBjnnoTCJi peAKo, npaKTHHecKH HeT JinnHAHbix Kanejib, y D. indica H3peAKa 
BCTpenaiOTCx nepoKcncoMbi. Y o6ohx bhaob hmciotcx MyjibTHBe3HKynxpHbie Tejibpa. 


' BoTaHH l iecKHii >KvpHcU, 12, 2004 r. 
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Pa3Mepbi, UBd tojiobkh xce;ie3HCTbix bojiockob h oco6chhocth yjibTpacTpyKTypbi 


nowpon 

CeKUHH 

B m 

Pa3Mepbi rojiOBKH, mkm 

II,BeT rOJIOBKH 


iUiHHa 

UIHpHHa 

Drosera 

Arachnopus 

D. indica L. 

0.13 ±0.01 

0.06 ± 0.01 

EjieflHO-p030BbIH 




D. adelae F. Muell. 

0.15 ±0.01 

0.06 ± 0.00 

KpacHbiil 



Drosera 

D. aliciae R. Hamet 

0.20 ± 0.01 

0.09 ±0.01 

» 




D. anglica Huds. 

0.16 ± 0.02 

0.10 ± 0.01 

» 




D. burkeana Planch. 

0.17 ±0.01 

0.07 ± 0.01 

P030B0-KpaCHbIH 




D. capensis L. 

0.14 ±0.01 

0.07 ± 0.01 

KpacHbiil 




D. capillaris Poir. 

0.15 ± 0.02 

0.07 ± 0.01 

» 




D. cuneifolia L. f. 

0.18 ±0.02 

0.10 ± 0.00 

» 




D. hilaris Cham, et 

0.14 ± 0.01 

0.06 ± 0.01 

» 




Schlechtd. 







D. natalensis Diels 

0.08 ± 0.04 

0.03 ± 0.00 

» 




D. rotundifolia L. 

0.17 ±0.01 

0.09 ± 0.01 

» 



Lasiocephala 

D. dilatatopetiolaris Kondo 

0.12 ±0.01 

0.06 ± 0.01 

P030B0-KpaCHbIH 




D. lanata Kondo 

0.01 ± 0.00 

0.01 ± 0.00 

P030BbIH 




D. neocaledonica R. Ha¬ 

0.05 ± 0.00 

0.03 ± 0.00 

P030B0-KpaCHbIH 




met. 






Thelocalyx 

D. burmannii Vahl 

0.14 ±0.01 

0.07 ± 0.01 

P030BbIH 



Phycopsis 

D . binata Labill. 

0.16 ± 0.01 

0.10 ±0.01 

KpacHbiil 



Lamprolepis 

D. nitidula Planch. 

0.09 ± 0.01 

0.04 ± 0.01 

» 




D. oreopodion N. Mar- 

0.06 ± 0.01 

0.03 ± 0.00 

» 




chant et Lowrie 







D. paleacea DC. 

0.02 ± 0.00 

0.01 ± 0.00 

P030BbIH 



Stelogyne 

D. hamiltonii C. R. P. An¬ 

0.13 ± 0.01 

0.06 ± 0.01 

» 




drews 





Ergaleium 

Ergaleium 

D. auriculata Backh. ex 

0.05 ± 0.00 

0.03 ± 0.00 

P030B0-KpaCHbIH 




Planch. 







D. menziesii R. Br. ex DC. 

0.07 ± 0.00 

0.05 ± 0.00 

KpacHbiil 




D. peltata Thunb. 

0.06 ± 0.00 

0.03 ± 0.00 

P030B0-KpaCHbIH 



Erythrorhiza 

D. macrophylla Lindl. 

0.09 ± 0.00 

0.07 ± 0.00 

P03OBbIH 


Regiae 


D. regia Stephens 

0.10 ±0.00 

0.05 ± 0.00 

KpacHbiH 



npHMenaHHe. CociaB Ha<})T 0 XHH 0 H 0 B npHBOflHTCH no: 1 — Bendz, Lindberg, 1968; 2 — Zenk et al., 1969; 
XHHOHbi oTcyrcTByioT; «+» — cjiadoe pa3BHTne A3P; «++» — cmibHoe pa3BHTne A3P; 7-M — 7-MerarnonioH, n — 


B ceKu,HH Drosera L. nonra y Bcex bh#ob pacTeHHH >KeJie3HCTbie bojiockh hmciot 
Kpyimyio rojiOBKy (cm. Ta6jiHijy), jihihb y D. natalensis OHa OTJiHnaeTCfl pa3- 

MepoM. 3pejibie >Kejie3KH apico OKpauieHbi. B BaKyojwx (JiopMHpyiOTCfl b ochobhom 
KpynHbie bkjhohchhh, y D. aliciae , D. burkeana h D. natalensis ohh hmciot cpeflHHe 
pa3Mepbi. Y 6onbiHHHCTBa bhaob (6 H3 9) T3P o6pa3yeT ctoiikh ijHCTepH (Ta6n. II, a ), 
ho npHcyrcTByiOT h OAHHOHHbie 3JieMeHTbi (Ta6n. II, e). A3P xoporno BbmBJweTCfl y 
D. anglica , D. capensis , D. natalensis h D. rotundifolia. B aHTOiuia3Me ecTb mcjikhc jih- 
nH^Hbie KanjiH (Ta6ji. Ill, e) h nepoKCHCOMbi (Ta6ji. Ill, 6, e), y D. burkeana h D. hilaris 
nepoKCHCOMbi 6onee KpynHbie, hqm y ^pyrax bhaob (cm. Ta6jiHijy). B KJieTKax D. an¬ 
glica, D. capensis , D. cuneifolia h D. natalensis o6Hapy>KHBaK)TCfl MyjibTHBe 3 HKyjiflp- 
Hbie Tenbija, KOTopbie HHor^a cjiHBaKnxfl c BaKyojniMH. 
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ceKpeTOpHbix KJieTOK y pacreHHH bhjxob Drosera 



Oca^oK b BaKyojiax 

PeTHKyjiyM 

06i>eM jiunnii- 
hoh KaruiH, 

MKM 

06teM 

CocTaB Ha(J)TO- 


T3P 

A3P 

nepOKCHCOMbi, 

MKM 

XHHOHOB 


OTcyTCTByeT 

UHCTepHbl 

4- 

0.006 

0.045 

7-M 4 + n 2 


KpynHbie otjkdkchhh, c 
npocBeiaMH 

» 

4- 

OTcyTCTByeT 

OTcyTCTByeT 

7-M 4 


CpexniHe nio6yjibi 

CTonKH 

4- 

0.006 

0.004 

7-M 3 ’ 4 

j 

Kpyniibie otjio^kchhh, 
c npocBeiaMH 

UncTepHbi 

4-4- 

0.021 

0.016 

7 -M 1 + n 1 


CpeAHne rjio6yjibi 

CTonKH 

4- 

0.006 

0.055 , 

7 -M 2 . 3 . 4 


KpynHbie rjio6yjibi 

UHCTepHbl 

++ 

0.014 

0.039 

7 -M 2 . 3 . 4 


To :*ce 

CTonKH 

4- 

0.014 

0.020 

R2,3 


» » 

» 

4- 

0.013 

0.037 

7 -M 2 . 4 


» » 

» 

+ 

0.007 

0.049 

7 -M 4 


CpejiHMe h MejiKHe 
rjio6yjTbi 

UHCTepHbl 

+ 4- 

0.024 

0.011 

o 4 


KpynHbie rjio6yjibi 

CTonKH 

4-4- 

0.016 

0.037 

7M 4 + n 3 - 4 


OTcyTCTByeT 

UwcTepHbi 

4- 

0.009 

0.019 

h/o 


Cpe^Hne rjio6yjibi 

» 

OTcyTCTByeT 

OTcyTCTByeT 

OTcyTCTByeT 

h/o 


KpynHbie rjio6yjibi 

» 

4- 

0.010 

0.013 

h/o 


To ace 

CronKH 

4- 

0.019 

0.015 

7 -M 4 


Xjionbn 

» 

+ 4- 

0.016 

0.026 

112 , 3,4 


CpejiHHe rjio6yjibi 

» 

T 

0.016 

0.029 

o 4 


OTcyTCTByeT 

UHCTepHbl 

OTcyTCTByeT 

OTcyTCTByeT 

OTcyTCTByeT 

0 4 


,IlH4)Cl)y3HbIH 

» 

» 

0.003 

0.063 

0 4 


KpynHbie rjio6ynbi, 
xjionbH 

CTonKH 

4- 

0.009 

0.010 

7-M 4 


MejiKHe r;io6yjibi 

UHCTepHbl 

+ 

0.013 

0.005 

7-M 4 4 - n 2 > 3,4 


To ace 

» 

4- 

0.014 

0.070 

0 4 


Xjionbn 

CTonKH 

OTcyTCTByeT 

OTcyTCTByeT 

0.016 

n 4 


,IlH({)4)y3HbIM 

UHCTepHbl 

++ 

0.024 

0.013 

n 4 


KpynHbie rjio6yjibi 

» 

4-+ 

0.013 

0.019 

7-M 4 + n 4 


3 — Durand, Zenk, 1974; 4 — Culham, Gornall, 1994; h/o — coiiepxcaHHe Ha(J)T 0 XHH 0 H 0 B He onpeflejrajiocb; 0 — Ha(J)TO- 
miOMdarHH. 


ronoBKa y )KeJie3MCTbix bojiockob bh^ob cckijhh Lasiocephala Planch. MeJiKaa, 
OKpameHa b po30BbiH ubct (cm. Ta6jiHuy). BaKyojwpHbiH oca^oK coctoht H3 rjio6yn pa3- 
Horo pa3Mepa hjih OTcyTCTByeT. 3P npeACTaBjieH uhctcphohahoh (Ta6ji. II, a) h Tpy6na- 
toh (JjopMaMH, CTeneHb pa3BHTHH nocjie^HeH He3HaHHTejibHa. B UHTonjia3Me 6biBaioT 
MejiKne nepOKCHCOMbi, jiHnHAHbie Karnin nonra He BbraBJunoTCH. Y D. dilatatopetiolaris 
Ha6jno,naK)Tca KapraHbi cjihhhhh MyjibTHBe3HKyjwpHbix Teneix c BaxyojwMH. 

PacTeHHJi D. burmannii, OTHOcamHeca k ceKUHH Thelocalyx Planch., HMeiOT flOBOJib- 
ho KpyiiHbie po30Bbie ^cene3HCTbie bojiockh (cm. Ta6jimxy). B Baxyojwx ceKpeTOpHbix 
KJieTOK npHcyTCTByioT Gojibinne rJio6yjibi ocMHO(J)HJibHoro ocaznca. T3P mohcct o6pa30- 
BbiBaTb CTonKH UHCTepH. ArpaHyjwpHbie 3JieMeHTbi HeMHoroHHCJieHHbi. B uHTonjia3Me 
o6Hapy»CHBaK)TCH nepOKCHCOMbi, jmnHAHbie KanjiH h MyjibTHBe3HKyjmpHbie Tejibija. 
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K ceKijHH Phycopsis Planch, othochtch D. binata c Sojibihoh touobkoh y acejie- 

3HCTbIX BOJIOCKOB, HMeiOIACH KpaCHblH I^BCT (CM. Ta6jIHl^y). B BaKyOJIflX BBIHBJIHeTCH 
pbixjiMH xjionbeBHAHMH oca^OK (Ta6ji. I, 6). I^HCTepHbi 3P ynaKOBaHbi b ctoiikh 
(T a6;i. II, 6), nacTO BCTpenaiOTCfl arpaHyjiapHbie 3JieMeHTbi. B i*HTomia3Me HMexyrai 
MyjibTHBe3HKyjiHpHbie Tejibua, nepoKcncoMbi h MHO>xecTBO jinnHAHbix xanejib. 

Y pacTeHHH H3 cexAHH Lamprolepis Planch. ronoBKa y >xejie3HCTbix bojiockob mcji- 
xaa, KpacHoro ABeia, 3a HCKJnoneHHeM D. paleacea (cm. Ta6jiHijy). B Baxyojnix cexpe- 
TopHbix KJieTOK ocaAOK b BHAe MejiKHx mo6yji pacnpeAejieH ah^Y 3110 hjih boo 6- 
me OTcyTCTByeT. U,ncTepHbi 3P HeMHoronHCJieHHbie, TpySonxH A3P He BbraBjnnoTca. 
B KJieTKax D. oreopodion JinnHAHbix Kanenb h nepoxcHcoM npaxraHecKH HeT, y D. pa¬ 
leacea nepoKcncoMbi xpynHbie, BCTpenaiOTCfl Macro, hm&otcji MyjibTHBe3HKyjwpHbie 
TejibAa (Ta6n. Ill, ^). 

Y D. hamiltonii H3 cexAHH Stelogyne Diels ronoBKa )xejie3HCTbix bojiockob xpynHaa, 
OKpameHa b po30BbiH abct (cm. Ta6jiHuy). B Baxyojnix BCTpenaeTca xjionbeBHAHbiH hjih 
rjio6yjiapHbiH ocaAOK. 3P npeACTaBJieH rpanyjiflpHOH (JjopMOH, npn otom AHCTepHbi mo- 
ryr ynaxoBbiBaTbCH b BHAe CTonox. B AHTonjia3Me o6Hapy>KHBaK)TCJi MejiKHe nepoxcn- 
coMbi h jinnHAHbie xanjiH, a TaK>xe MyjibTHBe3HxyjuipHbie Tejibija (Ta6ji. Ill, d). 


IIoApoA Ergaleium DC. 

B ceKAHH Ergaleium DC. pacTeHHa xapaxTepH3yiOTCJi mcjikhmh jihctbamh, Ha xo- 
Topbix o6pa3yiOTc^ MejiKHe >xejie3HCTbie bojiockh (cm. Ta6jiHAy). Ohh OKpameHbi xa k 
b KpacHbiH, Tax h b po30BbiH abct. OcaAOK b Baxyojnix OTKJiaAWBaeTCH Ha TOHonjiacTe 
b BHAe OTAenbHbix rjibiGox hjih HanoMHHaeT pbixjibie xjionbH. T3P MO>tceT ynaxoBbiBaTb- 
ch b CTonKH, arpaHyjwpHbie 3JieMeHTbi BCTpenaiOTCH peAKO. JinnHAHbie xanjiH He6ojib- 
uiHe h peAKHe, nepoKcncoMbi 6biBaiOT Rax xpynHbie, Tax h Mejixne. Heo6biHHyio <f>opMy 
HMeiOT MHTOXOHApHH D. menziesii: ot hx oxpyrjioro Tejia otxoaht AJiHHHbie y3xne ot- 
pOCTKH, nOJIHOCTbK) JIHUieHHbie xpncT (Ta6ji. IV, e). 

D. macrophylla, OTHOCumaaca k cexunn Erythrorhiza Planch., xapaxTepH3yeTca 
cpeAHero pa3Mepa rojioBxoH )xejie3HCTbix bojiockob po30Boro ABeTa (cm. Ta6jiHAy). 
OcaAOK AH(j)(})y3Ho pacnpeAejraeTca b nojioc™ BaxyojieH. 3P xoporno pa3BHT, b xjieT- 
xax npncyTCTByioT rpaHyjmpHbie h arpaHyjwpHbie 3JieMeHTbi. Mhtoxohaphh Bbiran- 
A^t Tax ace, xax h b BOJiocxax D. menziesii (Ta6ji. IV, d). B AHTonna3Me HMeiOTCJi mho- 
roHHCJieHHbie Mejixne JinnHAHbie xanjin h aobojibho peAKHe nepoxcncoMbi. 


IIoapoa Regiae Seine et Barthlott 

y D. regia rojiOBxa )xejie3HCTbix bojiockob xpacHoro nseTa (cm. Ta6jiHAy). B Baxyo- 
jijix HMeiOTca ocMHO(J)HJibHbie rjio6yjibi. 3P o6pa3yeT AHCTepHbi h Tpy6onxH (Ta6ji. II, d). 
B AHTonjia3Me HHorAa BCTpenaiOTCH Mejixne JinnHAHbie xanjiH h nepoxcHCOMbi. 


06 cy»cAeHHe 

rojioBKa )xejie 3 HCTbix bojiockob HacexoMOHAHbix pacTeHHH poAa Drosera xapax- 
TepH3yeTca pa3JiHHHbiMH OTTeHxaMH xpacHoro ABeTa, hto hbjihctc^ oahhm H3 npncno- 
coGjieHHH j\jik npHBJieHemm HacexoMbix. y 6 H3 25 myneirabix HaMH bhaob OHa 6buia 
oxpameHa He Tax HHTeHCHBHO, xax y Bcex ocTajibHbix. y npeACTaBHTejieH ceM. Drose- 
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raceae mirMeHTaijHfl >Kene30K o6ycjiOBJieHa (juiaBOHOHAaMH (Di Gregorio, Di Palma, 
1966; Bendz, Lindberg, 1968; Juniper et al., 1989) h Ha(jyroxHHOHaMH (Russell, 1959; 
Zenk et al., 1969; Durand, Zenk, 1974; Culham, Gornall, 1994). K (J)JiaBOHOHAaM otho- 

CJITCJI paCTBOpHMbie B BOJ\e aHTOUHaHHAHHLI, (J)JiaBOHbI H (})JiaBOHOJlbI, K Ha(J)TOXHHOHaM 
npuHa/yie^caT cna6o pacTBopwMbie coeAHHeHHa 7-MeTHmorjiOH h njnoMGarmi (Bop 30 B 
h AP-, 1958). 

CTeneHb nHrMeHTaijHH tojiobok bojiockob Drosera CBjnaHa co cTaAHeii pa3BHTiw: b 
MOJIOAOM COCTOflHHH OHM BbirJlHA^T 6eCIJBeTHbIMH, HO 3aTeM, no Mepe C03peBaHHa, npH- 
oGpeTaiOT apKyio OKpacKy. He3pejiwe >Kejie3KH Dionaea muscipulanDrosophyllum lusi- 
tanicum TaioKe 6bmaiOT HeoKpameHHbiMH, ho c B03pacT0M nocTeneHHO KpacHeiOT (Juni¬ 
per et al., 1989). 

H3BecTHO, hto nHrMeHTauHa )Kene3HCTbix bojiockob y pa3Hbix pacreHHH 3aBHCHT 
ot HHTeHCHBHOcTH ocBememm (Juniper et al., 1989; Adamec, 1999; Tattini et al., 2000). 
B HarneH pa6oTe pacTemni pa3Hbix bhaob, 3a HCKjnoneHHeM D. anglica h D. rotundifolia, 
BbipamHBajiHCb b opaH^cepee h HaxoAHJiHCb b oraocHTejibHO BbipoBHeHHbix ycJioBHHX. 
TaKHM o6pa30M, pa3Hoo6pa3He ottchkob KpacHoro uBeTa b mynajibuax H3yueHHbix bh¬ 
aob Drosera onpeAejuuiocb TaKCOHOcneuH<j)HHecKHM pa3JiHUHeM cocTaBa CHHTe3wpye- 
MblX nHTMeHTOB. 

npH COnOCTaBJieHHH yJIbTpaCTpyKTypHOH KapTHHbl C 6HOXHMHHeCKHMH AaHHbIMH 
o HajiHHHH Ha(J)ToxHHOHOB (Culham, Gornall, 1994) BbmcHHJiocb, hto y 9 bhaob poca- 
HOK, He CHHTe3HpyK)IUHX nHrMeHTbl JIH6 o CHHTe3HpyiOIUHX TOJIbKO nJIIOMGarHH, BaKyO- 
JIH 3pejIbIX JIHCTbeB OKa3aJIHCb nOHTH np03paHHbIMH. y 6oJIbUIHHCTBa HCCneAOBaHHbIX 
BHAOB B BaKyOJMX HaXOAHJICH KpynHblH OCMHO(j)HJIbHbIH OCaAOK. H3BeCTHO, HTO OCMHO- 
(J)HJibHbiH MaTepHaji b BaKyojmx npeACTaBJweT co6oh (jieHOJibHbie coeAHHeHmi, coAep- 
Hcamne AHraApoKCH-rpynnbi (Nielson, Griffith, 1978). Tax KaK b MOJieKyne rnnoMbani- 
Ha h 7-MerajiiorjioHa npH onpeAeneHHbix ycjiOBHAx noaBjunoTCJi 2 hjih Aaace 3 niApo- 
KCHjibHbie rpynnw, mohcho 3aKJiioHHTb, hto y 6ojibuiHHCTBa bhaob pocjihok b BaxyojMx 
HaKanjiHBawTCH Ha<f>T0XHH0Hbi, a y bhaob c AH(Jx})y3HbiM ocaAKOM othx nHrMeHTOB, 
no-BHAHMOMy, oueHb Majio. TaKHM o6pa30M, oahhm H3 yjibTpacTpyKTypHbix npH3HaKOB, 
Ha OCHOBaHHH KOTOporO MO>KHO CAeJiaTb 3aKJIK)HeHHe 0 HaJIHHHH B KJieTKax Ha(})TOXH- 
hohob, BBJuieTCfl OTjio>KeHHe b BaKyojiax rjio6yjmpHoro ocaAKa. 

ripe^cAe ueM nepeHTH k aHajiH3y yjibTpacTpyKTypbi uHTonjia3Mbi KJieTOK bojiockob y 
bhaob Drosera , cjieAyeT ocTaHOBHTbcn Ha HeKOTopbix oco6eHHocTJix CHHTe3a xhhoha- 
HblX nHrMeHTOB, K KOTOpbIM OTHOCflTCfl Ha(J)TOXHHOHbI. B nOCJieAOBaTeJIbHOCTH 3TanOB H 
jiOKajiH3auHH npoueccoB o6pa30BaHHfl (jieHOJiOB HMeiOTca o6mne nepTbi c tcmh, koto- 
pbie H3BecTHbi aji^ TepneHOHAOB (naceuiHHueHKO, 1995). Tax, HanpHMep, yHHBepcajib- 
HblM npeAUieCTBeHHHKOM (|)JiaBOHOHAOB, HeKOTopbix Ha(J)TOXHHOHOB, aHTpaXHHOHOB H 
Bcex TepneHOHAOB nBjiaeTca aitemri-KoA. B jiHTepaType npHBOAATca MHoronHCjieHHbie 
AaHHbie o npHnacTHocTH k cHHTe3y h MOAH(J)HKau,HH TepneHOHAOB nnacTHA h 3HAonjia3- 
MaTHnecKoro peraKyjiyMa (BacnjibeB, 1977; Fahn, 1979; Bosabalidis, Tsekos, 1982a; 
Gleizes et al., 1983; Cheniclet, Carde, 1985; KojiajiHTe, 2001), a TaioKe eAHHHUHbie cbh- 
AeTejibCTBa KoppejumHH Me^cAy HajiHuneM 3thx opraHejm h chhtc30m (JmaBOHOHAOB 
(Valkama et al., 2003). Ha 3 tom OCHOBaHHH mh npoBOAHJiH conocTaBjieHHe yjibTpa- 
CTpyKTypbi KJieTOK )Kejie3HCTbix bojiockob, npeAnojiomrrejibHO CBjnaHHbix c Bbipa6oT- 
KOH Ha(J)TOXHHOHOB, C yjIbTpaCTpyKTypOH )KeJie30K, CMOJWHbIX XOAOB H BMeCTHJIHIA, 
CHHTe3HpyiomHx 3(})HpHbie Macjia, cmojibi h Apyrne TepneHbi hjih (JmaBOHOHAbi. 

PaHee (MypaBHHK, 2000) npn H3yneHHH AHHaMHKH coctoahha T3P b KJieTKax >Kejie- 
3HCTbix bojiockob D. anglica h D. rotundifolia b 3aBHCHMOCTH ot CTHMyjunjHH 6biJio no- 
Ka3aHO, hto xapaKTepHaa jxjisl cexpeTopHbix kjictok arperaiura uncTepH b bhac CTonox 
CBOHCTBeHHa HeCTHMyjIHpOBaHHbIM )KeJie3KaM. nocjie XHMHHeCKOH CTHMyJUIUHH CTOn- 
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kh pa36HpaiOTCH Ha oxzjejibHbie ojieMeHTbi TaK tk e, KaK oto npoHcxo^HT b mnneBapH- 
TejibHbix )Kejie3Kax Aldrovanda vesiculosa (MypaBHHK h #p., 1995). riocKOJibKy napaji- 
jiejibHO c npocTpaHCTBeHHOH peopraHH3auHeH T3P npexpamajiacb ceKpenim KpynHbix 
ny3bipbKOB rOJlbA>KH H nOHBJHIJIOCb OOJIbUIOe HHCJIO OKBHMJieHHblX ny3bipbKOB, 3TH H3- 
MeHeHHH o 6 bJICHJUIHCb nepeXOAOM KJieTOK K HHTeHCHBHOMy CHHTe3y rHApOJIHTHHeCKHX 
4)epMeHTOB (MypaBHHK, 2000). TaKHM o6pa30M, pa 3 JiHHHaa npocTpaHCTBeHHaa koh(})h- 
rypauHH UHCTepH F3P, oOHapy^ceHHan y Bcex H 3 yneHHbix bh/job Drosera , HMeer otho- 
rneHHe k mimeBapMTejibHOH (f)yHKijHH >Kejie3HCTbix bojiockob h hhkbk He cBH3aHa c chh- 
Te30M XHHOHOTbIX nHrMCHTOB. 

no HaniHM ^aHHbiM, Tpy 6 oHKH A3P npHyponeiibi npeHMymecTBeHHO k KJieTKaM jia- 
TepajibHOH noBepxHOcra tojiobkh )Kejie3HCTbix bojiockob, HMeHHO TaM b BaKyojwx no- 
flBJIfleTCfl OCMHO(j)HJIbHbIH OCa^OK. OOHJIHe TpyOnaTblX 3JieMeHTOB y BH£OB pOCHHOK H3 
ceKUHH Ergaleium , Phycopsis , noApo^a Regiae hjih y nojiOBHHbi HCCjieAOBaHHbix bhaob 
ceKUHH Drosera HanoMHHaeT KapraHbi, xapaKTepHbie TepneHOHfloreHHbix cipyKTyp 
pacTeHHH (BacHjibeB, 1977; Fahn, 1979; Duke, Paul, 1993; Ascensao, Pais, 1998; Kola- 
lite, 1998). A. E. BacHjibeB (1977) CHHTaeT, hto hmchho A3P HrpaeT ocHOBHyio pojib b 
6 H 0 CHHTe 3 e ceKpeTopHbix TepneHOH^OB. Hmciotcji CBH^eTejibCTBa, no,zjHepKHBaiomHe 
Be^ymyio pojib 3P h b CHHTe 3 e TaHHHHOB (Rao, 1988), a TaioKe b o6pa30BaHHH co,zjep)Ka- 
iuhx TaHHHHbi BaKyojien (Parham, Kaustinen, 1977). Ha otom ocHOBaHHH mbi npe,zjnojio- 
)khjih, hto (|)opMHpoBaHHe A3P b ceKpeTopHbix KJieTKax )Kejie 3 HCTbix bojiockob Drosera 
CBsnaHO c ynacraeM otoh opraHejuibi b CHHTe3e h TpaHcnopTe oOHapy^ceHHbix b pacTe- 
hmx Ha(J)TOXHHOHOB. nocKOJibKy CTeneHb pa3BHTHH 3 JieMeHTOB A3P, KaK npaBHjio, He- 
BeJIHKa, 3TO MO)KeT oObflCHHTbCfl He3HaHHTeJIbHblM KOJIHHeCTBOM CHHTC3HpyeMbIX Be- 
mecTB. ^aHHbie, npe,zjCTaBJieHHbie b cBOAice A. Culham h R. Gomall (1994), yKa3biBaioT 
jiHHib Ha HajiHHHe hjih OTcyTCTBHe njnoMOarHHa h 7-MeTHjnorjioHa, KOJiHuecTBeHHoe ^ce 
co^epacaHHe nunvieHTOB npHBOAHTca tojibko b e^HHHHHbix opHniHajibHbix paOoTax 
(Durand, Zenk, 1974, 1976; Budzianowski, 1995). 

Mbi o 6 Hapy)KHjiH nojiomiTejibHyio Koppejuuuuo Me)KAy CTeneHbio pa3BHTHn arpa- 
HyjrapHoro 3P h o 6 beMOM jihhhahbix Kanejib. TaKaa tk e CBH 3 b OTMenajiacb ajhi mhothx 
T epneHOHAoreHHbix kjictok (BacHjibeB, 1977; Ascensao, Pais, 1998) h jyw KJieTOK, chh- 
Te 3 HpyioiuHX (fmaBOHOHAbi (Valkama et al., 2003). HeacHO, c neM cBH 3 aHa pojib jihhhaob 
b MeTa6ojiH3Me ceKpeTopHbix KJieTOK bojiockob Drosera. nocKOJibKy H3pe,zjKa BbMBjui- 
Krrcfl KapTHHbi B3aHMOAeHCTBHH jinnH^Hbix Kanejib c MHTOxoH^pmiMH, mo)kho npe,zjno- 
jio^KHTb, hto Jinnii^bi jibjihiotch cybcTpaTaMH oKHCjieHiw b AtixaTejibHOM npoijecce. 

noAo 6 HO TOMy, hto HaOjiio^aeTCH b TepneHOH,zjoreHHbix CTpyKTypax, b )Kejie3HCTbix 
BOjiocKax pacTeHHH M3 ceKUHH Drosera jieiiKonjiacTbi MOiyr (J)opMHpoBaTb npoTJDKeH- 
Hbie KOHTaKTbi c 3 JieMeHTaMH T3P (MypaBHHK, HBaHOBa, 2004). Ebuio BbicKa 3 aHO npe,zj- 
nojio^ceHHe 06 ynacran KOMnjieKCOB jieiiKonjiacTOB c 3P b CHHTe3e h TpaHcnopTe xh- 
HOHAHblX nnrMeHTOB Ha(f)TOXHHOHOB. no MHeHHK) HeKOTOpbIX BBTOpOB, B3aHMO,aeHCT- 
BHe peTHKyjwpHbix ojieMeHTOB c o 6 ojioHKaMH JieiiKonjiacTOB o 6 bHCHHeTCH TpaHcnopTOM 
pacTBopHMbix BeiuecTB BHyTpb njiacraA hjih H3 hhx b cjiynae, KOirjaTpaHcnoprapyeMbie 
COeAHHeHHfl TOKCHHHbl RJIX UHT030J1H, a TaiOKe TeM, HTO CaMH peTHKyjUipHbie UHCTepHbl 
HBJI^IOTCH MeCTaMH CHHTe3a KaKHX-TO BeiuecTB, Heo 6 xOAHMbIX AJIH (|)yHKUHOHHpOBaHHH 

njiacraA (Bosabalidis, Tsekos, 1982b). 

Hejib 3 fl He oOpaTHTb BHHMaHHe Ha o 6 n 3 aTejibHoe B 3 aHMO^eHCTBHe JieiiKonjiacTOB c 
MHTOXOHAPHHMH B KJieTKBX BOJIOCKOB pOCHHOK. COBepHieHHO Heo 6 bIHHO BblTJIHAHT MH- 
toxohaphh b )Ke;ie 3 Kax D. menziesii u D. macrophylla , y KOTopbix o6pa30BaHHe oneHb 
TOHKHX BbipOCTOB 6e3 KpHCT, BH^HMO, npHBO^HT K TOMy, HTO OCHOBHafl MaCCa (|)ep- 
MeHTaraBHbix KOMnjieKCOB opraHejui cocpeAOTOHHBaeTCJi b hx o6ojiohkc. TaKoe ^ce 
CTpoeHHe HMeiOT MHTOXOHAPHH B pa3BHBaiOmHXCH MHKpOCnopaX HeCKOJIbKHX BHAOB po- 
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Aa Nymphaea (Ta6apaeBa, 1997). B OTJiHHHe ot aBTopa, xoTopbin npe^nojiaraeT, hto 
6 oKajiOBHAHbie mhtoxohaphh y Nymphaea abjuhotoi MecTaMH jioxajibHoro rHApojiH3a 
UHTOnjia3MbI, MbI He CHHTaeM, HTO JIH3HC UHTOnna3MbI npOHCXOAHT H B KJieTKaX >KeJie3H- 
CTbix bojiockob Drosera , Tax xax He obHapy>xHJiH y pocaHOx yxa3biBaiomHx Ha Hero xap- 
THH. Pojlb MHTOXOHAPHH B KJieTKaX DrOSera MO)KeT 6blTb CBH3aHa C CHHTe30M Ha(f)TO- 
xhhohob xax HenocpeACTBeHHO, Tax h xocBeHHO (nyTeM obecneneHHfl OHeprneH 3Toro 
npoijecca). Ilo mhchhio pa3Hbix aBTopoB (BacHJibeB, 1977; Duke, Paul, 1993), b Tep- 
neHOHAoreHHbix xjieTxax b Me)XMeMbpaHHOM npocTpaHCTBe mhtoxohaphh oTMenaeTca 
npHcyTCTBHe TeMHbix rjio6yji, xoTopbie HAeHTncjiHijHpyioTCH hmh xax TepneHbi. Ectb 
yxa3aHHfl Ha mhtoxohaphh h xax Ha 3HepreTHHecxHH hctohhhx b xo^e CHHTe3a h cexpe- 
ijhh apoMaranecxHx TepneHOH^OB (Stem et al., 1987). 

HaM He yzjajiocb ycTaHOBHTb HHxaxon B3aHMOCB$i3H Me)x,ay cocTaBOM HatfmoxH- 
hohob h xapaxTepoM pacnpeAejieHHH nepoxcncoM, a Taioxe hx pa3MepaMH. Bonpocw 
3H3HMOJIOTHH 6HOCHHTe3a H XaTa60JIH3Ma Ha(J)TOXHHOHOB B JIHTepaType OCTaiOTCH noxa 
OTXpbITbIMH, B OTJiHHHe OT aHTOIJHaHHHOB, AJIJI XOTOpbIX yCTaHOBJieHbl XaX nOCJieAOBa- 
TejibHOCTb 4>yHxuHOHHpoBaHH^ (J)epMeHTOB (Mol et al., 1998), Tax h ijHTOJiorHHecxHe 
CBM^eTejibCTBa hx jioxajnnaijHH (Nagy et al., 2000). 

Ecjih npeAnojio^HTb, hto XHHOHAHbie nnrMeHTbi CHHTe3HpyioTCfl b njiacTH^ax h 3 h- 
Aonjia3MaraHecxoM peraxyjiyMe, to B03HnxaeT Bonpoc o B03M0)XHbix nyT^x hx nocryn- 
jieHHfl x MecTaM axxyMyjnm,HH b Baxyojmx. PaHee (MypaBHHx, 2000) y D. anglica h 
D. rotundifolia y)xe OTMenajmcb xapTHHbi cjihahha c BaxyojniMH ny3bipbX0B rojib,EpxH, 
TaxHM nyTeM OTXjiaAbreaiOTCfl BaxyojrapHbie nojiHcaxapH^bi. B )xejie3xax poc^Hox cy- 
mecTByeT Taxace hhoh MexaHH3M yBejiHHeHiw HHCJia Baxyojien, xoTopwii BbipaacaeTca 
B paCHIHpeHHHX CBMHX peTHXyjlflpHblX 3JieMeHTOB, HTO npHBOAHT X o6pa30BaHHK) npo- 
BaxyojieH (MypaBHHx, 2000). B AonojmeHHe x onncaHHbiM paHee MexaHH3MaM b Ha- 
CToameii paboTe 6 bijih obHapyaceHbi cjiHBaiomHecfl c BaxyojmMH MyjibTHBe3HxyjnipHbie 
Tejibua. OopMHpoBaHHe MyjibTHBe3HxyjuipHbix Teueit xapaxTepHO ajui )xejie30x, chhtc- 
3HpyiomHx TepneHbi (Ascensao, Pais, 1998) h (fmaBOHOHAbi (Valkama et al., 2003), Rim 
TxaHen, cexperapyiomHx xncjibie rH,zjpojia3bi (Robinson, Hinz, 1997). D. G. Robinson 
h G. Hinz CHHTaiOT, hto MyjibTHBe3HxyjwpHbie Tejibija oxa3biBaioTCfl npoMe)xyTOHHbiM 
3BeHOM Ha nyra TpaHcnopTa co,zjep}XHMoro ny3bipbxoB TojibA^KH hjih 3P nepe# oxoHHa- 
TejibHbiM ^enoHHpoBaHHeM cexperapyeMbix BemecTB b Baxyojmx. 

B 3axjiioHeHHe cjie^yeT cxa 3 aTb, hto b HacToameii paboTe BnepBbie obHapy^ceHa 
xoppejiHUHJi MeyKjyy xoMnnexcoM yjibTpacTpyxTypHbix npH3HaxoB, xapaxTepHbix ajui 
C expeTOpHbIX XJieTOX >XeJie3HCTbIX BOJIOCXOB, C O^HOH CTOpOHbl, H CHHTC30M b hhx Ha- 
(J)toxhhohob, c Apyroii. YjibTpacTpyxTypHbie ocobeHHOcra XJieTOX, BXJHonaiomHe Ha- 
jiHHHe TpybnaTbix ojicmchtob A3P, npncyTCTBHe jieiixonjiacTOB c peraxyjnipHbiMH dpyj- 
jwpaMH, a Taxace hx B3aHMO,zjeHCTBHe c mhtoxohaphhmh oxa3biBaioTCH cneijH(f)HHHbiMH 
He TOJibxo j\jin cexpeTopHbix o6pa30BaHHH, CHHTe3HpyioiuHX TepneHOHAbi (BacHJibeB, 
1977; Bosabalidis, Tsekos, 1982a, b; Ascensao, Pais, 1998), ho h ajhl XJieTOX, otbctct- 
BeHHbix 3a CHHTe3 Apyroro xnacca BemecTB — (fieHOJibHbix coeAHHeHHH. HaxonjieHHe 
toxchhhhx ajhi UHT030JIH Ha(J)TOXHHOHOB nponcxoAHT b anonjia3Me (BaxyOJWX H XJie- 
tohhoh obojiOHxe), xyAa MeTabojiHTbi, no-BHAHMOMy, nocTynaiOT jih6o HenocpeACTBeH- 
ho H3 3P, jih6o nepe3 npoMe)xyTOHHoe 3BeHO, MyjibTHBe3HxyjmpHbie Tejibita. 


Ejiaro^apHocTH 

PaboTa BbinojiHeHa npn (f)HHaHCOBOH no,zmep)xxe Pocchhcxoto (|)OHAa (|)yH^aMeH- 
TanbHbix HCCJieAOBaHHH (npoexT JV« 01-04-48806). 
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SUMMARY 

The ultrastructure of tentacle secretory cells (glands) of leaves was studied in 25 carnivorous Dro- 
sera species (subgenera Drosera, Ergaleium , Regiae) in the context of the supposed ability of 
the glands to synthesize naphthoquinones. A correlation between naphthoquinone accumulation and 
the structure of vacuole inclusions was revealed for the first time. Smooth endoplasmic reticulum 
(SER) rather large leucoplasts with short reticular sheaths, and well-developed mitochondria were fo¬ 
und in the cytoplasm of the gland secretory cells, which synthesize 7-methyljuglon and plumbagin. 
In Drosera species, which do not produce naphthoquinones, SER is less developed, leucoplasts are 
smaller, reticular sheaths are lacking. It was concluded that leucoplasts, SER and mitochondria take 
part in the naphthoquinone synthesis and subsequent accumulation of these substances in vacuoles. 
A correlation exists between the extent of SER development and the amount of lipids in the cytoplasm. 


4 BoTaHHMecKHH xypHaji, No 12, 2004 r. 
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B K)>khoh Ch6hph (xp. XaMap-^a6aH, IO>KHoe ripHSairKajibe) h Ha KaMnaTKe Hair^en neneHOHHHK 
Cephalozia pachycaulis R. M. Schust., HejiaBHo onHcaHHbin c K3 >khoh Ajwckh. npHBOjprrcji jieTajibHoe 
onncaHHe BH^a h otjihhhh ot 6jiH3Kopo,acTBeHHbix TaKcoHOB, obcy^K^afOTCJi ero 3KOJiorHJi h reorpa(j)HHe- 
CKoe pacnpocTpaHeHHe. 

KjnoneBbie cjiOBa: neneHOHHHKH, Cephalozia , Pocchh, IO>KHoe ripnOaHKajibe, KaMHaTKa. 

B 1992 r. R. M. Schuster, coGupaa neueHouHHKH Ha IOachoh Ajiflcice coBMecTHO c 
H. A. KoHCTaHTHHOBOH, BbmBHJi HeoGbiHHyio Cephalozia , KOTopyio onHcaji KaK hobbih 
AJifl HayKH bha — C. pdchycdulis R. M. Schust. (Schuster, 1993). B 2001 r. bha o6Ha- 
py^ceH H. A. KoHCTaHTHHOBOH Ha ceBepHOM MaKpocKJiOHe xp. XaMap-^a6aH (KoHCTaH- 
THHOBa, 2003). B AaJibHeHiueM npn onpeAejieHHH kojuickahh, coGpaHHbix B. A. Eaica- 
jihhbim Ha KaMuaTKe, o6Hapy>KeHbi eme 3 o6pa3ija stoto BHAa. B 2003 r. C. pdchycdulis 
coSpaHa b Gojilhiom KOJinuecTBe j\n% mRdamn 3KCHKaT Ha ceBepHOH KaMuaTKe (Bakalin, 
2003). B xo/je no/troTOBKH CTaTLH nepBbiMH AByMfl aBTopaMH BbracHHjiocb, hto A. J\. Uo- 
TeMKHH oGparaji BHHMaHHe Ha HeoGbiHHbie pacTeHHH Cephdlozid , HanoMHHaioinHe Ce- 
phdlozid bicuspiddtd (L.) Dumort. c KaMuaTKH, npe^ocTaBJieHHbie eMy O. A. HepHflra- 
hoh b 1990 r. H3-3a HeGojibiuoro o6i>eMa kojuickahh h OTcyrcTBHfl pacTemiH c nepnaH- 
thhmh MaTepnaji 6bui OTjio)KeH Rim ^aJibHehmero hcc Jie^oBaHHH. Ilocjie ny6jiHKaitHH 
onncaHH^ BH^a (Schuster, 1993) IIoTeMKHH onpeAejnui 3 tot MaTepnaji Rax C. pdchycdu¬ 
lis ,, ho onyGjiHKOBaji HaxoAKy TOJibKO b 2003 r. (rioTeMKHH, 2003). TaxHM o6pa30M, 3tot 
He^aBHO OnHCaHHblH BHA npHBJieK BHHMaHHe Bcex aBTOpOB AaHHOH CTaTbH. 

Cephdlozid pdchycdulis — xopomo oGocoGjichhuh bha, Ba^KHeHuiHMH AHaraocTH- 
uecKHMH npH3HaxaMH KOToporo abjuuotch: AJiHHHbie, Gojiee hjih MeHee np^Mbie hjih 
HeMHoro pacxoA^iAHeca OAHopaAHbie oxoHuaHHJi jionacTen jihctbcb, o6pa30BaHHbie 
2—3(4) npeHMymecTBeHHO AOBOJibHO CHjibHO yAJiHHeHHbiMH KJieTxaMH (HHorAa xjieTxa 
B OCHOBaHHH OAHOpflAHOTO OXOHHaHHfl Cy6H30AHaMeTpHHeCXafl); CpaBHHTejlbHO HIHpO- 
xan, CBoGoAHaa ot OCHOBaHHH jiHCTbeB nojioca Ha chhhhoh CTopoHe ctc6jm, cocToamaa 
H3 (1)2(3) p^AOB KJieTOK (pHC. 1, 7)\ CneU,H(j)HHeCKHH HpKO- HJIH 6eJIOBaTO-3eJieHbIH ABeT 
h OTcyTCTBHe btophhhoh nHrMeHTauHH; MaccHBHbiH CTeGejib; OTcyTCTBHe rnajiOAepMH- 
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Phc. 1. Cephalozia pachycaulis R. K. Schust. 

/ — CTepHJibHbie jiHCTba; 2, 3 — OKOHHaHHe jionacTH jiHCTa; 4 — CTepHJibHbiH no6er; 5 — no6er c nepwaHTHeM; 6 — Bbi- 
Bo^KOBbie noHKH; 7 — cnHHHaa CTopoHa no6era; 8 — nonepeHHbiH cpe3 ctc6jih; 9 — ycTbe nepnaHTHa; 10 — kjictkh 
cpeaHefi nacTH JiHCTa. MacurraSHbie jihhchkh: a — 500 mkm ana l\b — 30 mkm ana 6; c — 50 mkm nnx 2; d — 100 mkm 
zuih 3; e — 1000 mkm ana 4, 5; f — 500 mkm ana 7; g — 100 mkm ana 9; h — 30 mkm ana 8, 10. (EypaTHa, xp. XaMap- 


A a6aH, ceBepHbiH MaKpocKJiOH, 117—01, 15.08.2001, KoHCTaHTHHOBa (KPABG)). 





ca H3 3HaHHTejibH0 6ojiee KpynHbix HapyxcHbix KopoBbix kjictok; npeHMymecTBemio 
3-cjiOHHaji CTemca kopoGohkh; OTcyTCTBiie AByx(})a3Horo pa3BHTmi HapyxcHoro cjioh 

CTeHKH KOpoSoHKH; HOXCKa KOpo6o4KH, 00pa30BaHHafl (8)9-12 pfl/jaMH Hapy^CHblX H 

5 - 7 p^AaMH BHyTpeHHHX KJieTOK. 

riocKOJibKy ormcaHne Cephalozia pachycaulis HMeeTCH tojibko b craTbe Schuster 
(1993), onySjiHKOBaHHOH b jKypHane Bryologist, KOTopbiH npaKTHuecKH HeflocTyneH 
RJin pOCCHHCKMX 6pHOJ!OrOB, CHliTaeM riOJie3HbIM npHBeCTH He TOJIbKO HOBbie TOHKH Ha- 
xo^eHHH, ho h abtb AeTajibHoe omicanne BHAa c yneTOM BapHa6ejibHOCTH, BbMBJieH- 
HOH npH H3yueHHH o6pa3UOB H3 Pocciili. K CO>KaueHHK), aHTepH^HH H CnopO(J)HTbI B Ha- 
hihx o6pa3u,ax He o6Hapy)KeHbi, no3TOMy iix onucaHiie npHBOAHTCfl no Schuster (1993). 

Cephalozia pachycaulis R. M. Schust. — Bryologist, 1993. 96(4): 623. (Phc. 1). 

PacTeHHH ot apKO- a o 6ejiOBaTO-3ejieHbix, mucorfla He pa3BHBaiOT BTOpHHHyio 
nHrMeHTauHK), aobojibho KpynHbie, 1 — 1.5 (b 30He raMeTaHraeB ao 1.75) mm ump. h 
5 — 9 mm an. BeTBJieHHe HHTepKajiapHoe Gpioumoe hjih HHor^a, oco6chho Ha no- 
6erax c bmboakobbimh nouxaMH, TepMMHajibHoe rana Frullania c hojiobhhkoh jiHCTa 
npn ocHOBaHHH BeTBH. Cxe6ejib oneHb MflrKHH, (150)180 mkm ump. npn ocHOBaHHH 
6okobhx BeTBeh, 210 — 300 mkm nmp. Ha 6ojibiueH uacra no6eroB h ao 340 mkm ump. b 
BepxHeh uacTH (b uacTHOCTH, Ha noGerax c nmeuejiMH); Ha nonepeuHOM cpe3e c nonra 
HeAH(^(J)epeHUHpOBaHHbIMH KJieTKaMH KOpbl, KOTOpbie JIHUIb MeCTaMH HeCKOJIbKO Kpyn- 
Hee, a uacTo h Mejibue kjictok cepAueBHHbi, c npaKTHuecKH HeyrojimeHHbiMH CTeHKaMH. 
RaeTKH CepAIteBHHbl TOHKOCTeHHbie CO CJienca H3BHJIHCTbIMH CTeHKaMH, B 6piOHIHOH 

uacTH 20 — 26(30) mkm b AHaM., b chhhhoh — ao 31—36 X 34—45 mkm. ILhipHHa KJie- 
tok Ha cnHHHOH CTopoHe CTeGjui (26—30)34—45(60) mkm, /yimia 60 — 100 mkm. Ph- 
30 H£bi MHorouHCJieHHbie GecuBeTHbie h oueHb ajihhhbic, Gojiee hqm b 2 pa3a npeBbi- 
maiomHe HiHpHHy noGera, okojio 12 mkm b AHaM., uacTO c pacuiHpeHHeM ao 23 mkm uinp. 
Ha KOHU,e. JlHCTbfl HIHpOKOOBaJIbHbie, oGbIHHO HeCHMMeTpHHHbie, BOTHyTbie, AOBOJIb- 
ho KpynHbie: Bepxmie, b6jih3h raMeTaHraeB, ao 0.9—1.3 mm aji. h 0.8 — 1.5 mm ump., 
HH^cHHe Ha CTeGjie Gojiee Mejirae, ot 0.65 X 0.65 mm ao 0.7 X 0.7(1) mm, (20)26 — 
30 KJieTOK mnp., noAeJieHHbie Ha 0.5 — 0.6 ajihhbi V-o6pa3HOH 3aKpynieHHOH b ocHOBa- 
hhh Bbipe3KOH Ha 2 y3KOTpeyrojibHbie Jionacra, koco npmcpenjieHHbie, ho uacTO c nou- 
th nonepeuHbiM npHKpenjieHHeM Ha chhhhoh CTopoHe CTeGjra; AopcajibHbie ocHOBaHHH 
jiHCTbeB OTAejieHbi Apyr ot Apyra nojiocoH H3 (1)2(3) p^Aa kjictok, nojiHOCTbio cboGoa- 
hoh ot ocHOBaHHH JiHCTbeB (pHC. 1, 7). JIonacTH JiHCTa noura np^Mbie HJIH He- 
MHoro pacxoAflmHecfl, HepaBHbie, cnHHHan jionacTb (6 — 7)8 — 10 kjictok mnp., 6piom- 
Haa umpe, (8 — 10)12 — 14 kjictok, c xapaKTepHbiMH ajihhhbimh oahophahmmh okoh- 
uaHHJiMH jionacTeii, o6pa30BaHHbiMH (1)2 — 3(4) KJieTKaMH. Ha Bcex noGerax ecTb h 
MecTaMH npeoGjiaAaioT jihctbji c 2-KJieTOHHbiM oahophahbim oKOHuaHHeM, pe)Ke no- 
naAaioTca jihctbji c 4-kjictohhbim oKOHuaHHeM. KoHeuHaa KjieTKa OAHopjiAHoro okoh- 
uaHHH ot aobojibho ajihhhoh, c ajihhoh, npeBbimaiomeH uiHpHHy b 3 — 4 pa3a, (11)14— 
17 X 43 — 57 mkm, ao HecHJibHo yAJiHHeHHOH, c npeBbimeHHeM ajihhm HaA uihphhoh 
He Gojiee ueM b 2 pa3a, h TorAa 14 X 28 mkm, Ha Kornje co cjiaGo hjih aobojibho chjib- 

HO yTOJimeHHOH KJieTOHHOH CTeHKOH; KJieTKa B OCHOBaHHH OAHOKJieTOHHOrO OKOHHa- 

HH5I OT nOHTH H30AHaMCTpHUeCKOH (28 - 30)45 - 54 MKM, AO yAJiHHeHHOH (30)34 — 

40 X 50 — 56 mkm. HepeAKO KOHeuHaa KjieTKa paHO o6jiaMbiBaeTca hjih OKHMaeTCJi. 
Kjictkh JiHCTa b cepeAHHe Hepa3AejieHHOH uacra TOHKOCTeHHbie 6e3 yrojimeHHH, 
non™ H30AHaMeTpHuecKHe, 4— 6-yrojibHbie, okojio 43 — 45(50) mkm b AHaM. hjih cjier- 
KayAJiHHeHHbie ao 40 X 50 mkm. AM<JraracTpHH OTcyrcTByiOTHaCTepnjibHbixnoGe¬ 
rax, pa3BHTbi b6jih3h THHeueeB. BbiBOAKOBbie noHKH OAHOKjieTOHHbie, oxpyrjibie, 
12 — 14 mkm, ao 3JiJiHncoHAajibHbix, 12 X 15 mkm, h y3K03JuiHncoHAajibHbix, 9 — 12 X 
X 23 MKM, C AOBOJIBHO CHJIbHO yTOJimeHHbIMH CTeHKaMH H HaCTO C KOpOTKHMH C0C04K0- 
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bhahmmh BbipocTaMH Ha KOHijax. Ohh o6pa3yiOT Ha BepxyuiKe no6era 6ecijBeTHyK) ma- 
poo6pa3Hyio Maccy, HaxoAflmytoca b 0Kpy^<eHHH B3AyTbix b ocHOBaHHH aobojibho Kpyn- 
HblX JIHCTbeB. ripH 3TOM HaCTO pa3BHBaeTCJI HHTepKaJWpHblii GpiOIHHOH nO,HBepxyHieH- 
HbiH no6er, 3aMemaiomHH ochobhoh no6er, npeKparaBiiiHH pocT H3-3a noHKOBaHHfl. 
KpynHbie, B3AyTbie npn ocHOBaHHH jihctba coxpaHjnoTca Ha no6ere b KOJinnecTBe He- 
CKOJibKHX nap, b pe3yjibTaTe nero npn noBepxHocTHOM paccMOTpeHHH TaKHe pacTeHira Ha- 
noMHHaKDT aHTepH,UHajibHbie no6ern. B na3yxax 3thx B3A}Tbix npn ocHOBaHHH jihctbcb 
06bIHH0 HaXOOTTCH 3HaHHTeJ1bHO 6oJiee MeJIKHe, CHJIbHO BHAOH3MeHCHHbie JlHCTbfl HJIH 
npocTO noHKyioinHecH HHTHarae CTpyKTypbi h pacceflHHbie BOKpyr BbiBOAKOBbie noHKH. 

Abtcuhh (hjih HHorAa reTepeuHH?). AHApou,eH c 2—4(5) napaMH noKpoB- 
hmx JIHCTbeB, TepMHHajibHbie, HHorAa HHTepKajixpHbie Ha ocHOBHbix no 6 erax hjih Ha 60 - 
Jiee hjih MeHee yKoponeHHbix BeHTpajibHbix HHTepKajwpHbix hjih TepMHHajibHbix rana 
Frullania Gokobmx no 6 erax. MyxccKHe noKpoBHbie jihctba cxoahbi no (jiopMe 
H pa3MepaM CO CTepHJIbHbIMH HJIH HeMHOTO MeJIbHe HHX, HO C TaKHMH >Ke 3aOCTpeHHbIMH 
jionacTAMH, KOTopbie, OAHaKO, HepeAKO chjibho corny™, b ocHOBaHHH B3Ay™e, y Han- 
6 ojiee xoponio pa3BHTbix noKpoBHbix jihctbcb b ocHOBaHHH pa3BHT 3y6eu; aHTepHAHH 
no OAHOMy b na3yxax noxpoBHbix JIHCTbeB. THHeuen Ha BepxyuiKax 6 oJiee hjih Me¬ 
Hee yKoponeHHbix GpiouiHbix no 6 eroB c 2—3 napaMH nocreneHHO yBejiHHHBaiomiixcji 
noKpoBHbix JIHCTbeB. BHyrpeHHjni napa noKpoBHbix JIHCTbeB oGmhho c ajihhoh, npeBbi- 
maiomeH mnpHHy, ot 600 — 835 ao 1700 mkm a-B- h ot 460 — 550 ao 850 mkm mnp., 
pa3AejieHbi Ha 0.3—0.5 ajihhbi Ha ABe—Tpn ijejibHOKpaHHbie jionacra, BepxyuiKH jio- 
nacTeii name Tynbie. noKpoBHbie jihctbh BHeuiHero xpyra HeMHoro Mejibne BHyTpeH- 
hhx, c 6 ojiee mcjikhmh Bbipe3KaMH (ao 0.2—0.25 ajihhbi) h Gojiee TynbiMH jionacniMH. 
noKpoBHbie aM(|)HracTpHH Mejibne (360 X 600 mkm) h He pa 3 AejieHbi Ha JionacTH. 
nepnaHTHH ao 2.8 mm aji. h 0.7 mm mnp., HecKOJibKo mhchctwh h MHorocjioHHbin 
b ocHOBaHHH, AHJiHHApHHecKHH Ha 6 ojibineM npoTJDKeHHH, k BepxyuiKe 6 ojiee hjih Me¬ 
Hee Tyno 3-rpaHHbiH h 3-CKJiaAHaTbiH, Ha KOHije yKoponemibix bctohck. YcTbe ne- 
pnaHTHH MejiKOJionacTHoe c ropoAnaTbiM h 3y6naTbiM KpaeM h HeGojibniHM hhc- 

JIOM 1-2-KJieTOHHbIX peCHHHeK, 06pa30BaHHbIX yAJIHHeHHbIMH KJieTKaMH, BepXHHH H3 

KOTopbix 14—17 X 50 —66 mkm, kjictkh ropoAnaToro Kpaa oneHb AJiHHHbie, okojio 17 X 
X 74—84 mkm. Ho»ckh cnopo(J)HTa okojio 210 — 220(233) mkm b AwaM., H3 (8)9 — 
12 BHeniHHx h 5 — 6(7) BHyTpeHHHX p^aob KJieTOK non™ OAHHaKOBoro AwaMeTpa. 
Kopo6oHKa OBajibHaa, 1 okojio 600 mkm b ahbm. h 800 — 825 mkm aji., ctbopkh ko- 
Po6ohkh npHMepHo 380 mkm nmp. h 900 mkm aji. CTeHKa kopo6ohkh BapbnpyeT ot 
A syxcjiOHHOH, 27 — 29 mkm tojiia., ao TpexcjioHHOH, ao 35 — 37 mkm tojiia.; kjictkh 
H apyacHoro cjioh 15 — 18 mkm tojiia., BHyTpeHHero — 11 — 12 mkm tojiia. hjih, ecjiH 
CTeHKa TpexcjiOHHaa, to 13—14 mkm (no 6.5 — 7 mkm Ka^CAbiH cjioh). Hapy^cHbie kjictkh 
ctchkh kopoGohkh nonra KBaApaTHbie hjih cjienca yAJiHHeHHbie, 20 — 24 mkm nmp. h 
20 — 26 mkm ajihhbi, MecTaMH yAJiHHeHHbie, ao 16 X 35 — 40 mkm, 6e3 neTKoro AByx(J)a3- 

HOTO p33BHTHJi: BCe HJIH 60JIbniHHCTB0 60Jiee AJIHHHbIX CTeHOK C 1-2 paAHaJIbHbIMH 

(npn noBepxHocTHOM ocMOTpe y3JiOBaTbiMH) yTOJimeHHHMH, npoMe^cyTOHHbie ynacTKH 
ctchok Me^CAy yTOJimeHHHMH ynjiOTHeHHbie h nnrMeHTHpoBaHHbie, b pe3yjibTaTe Hero 
npoAOjibHbie ctchkh b ijejiOM Ka^cyTca H3BHJiHCTO-y3JiOBaTbiMH; Ha cpe3e yrojimeHHfl 
nacTO npeHMymecTBeHHO orpaHHHeHbi BHeuiHHMH nacTHMH paAnajibHbix, npoAOJibHbix 
ctchok; nonepeHHbie ctchkh cnopaAHnecKH c y3JiOBaTbiMH yTOJimeHHUMH hjih ynjiOT- 
HeHHbiMH cTeHKaMH. Kjictkh BHyTpeHHero cjioji AOBOJibHo GecnopaAOHHo npoAOJiroBa- 
Tbie, (15)17—20(24) X 35 — 55 mkm, c h3bhjihc™mh y3JioBaTbiMH npoAOJibHbiMH CTeH- 


1 Schuster (1993) onwcbiBaeT Kopo6oHKy KaK HHueBHjmyio «ovoid» 6e3 bcjikhx oroBOpOK, ozuiaKo 3 to, 
bhahmo, onenaTKa, Tax KaK juiji poaa Cephalozia xapaicrepHa OBajibHaa KopoSoHKa (cm. Hanp., Schuster, 1974). 


1893 



KaMH, y3JiOBaTbie yTOJimeHHJi BbiTjirHBaiOTCfl b nonepeuHbie mnopoBHAHbie otpoctkh 
HJIH, MeCTaMH, COe^MHHlOTCH y3KHMH, HaCTO CJia603aMeTHbIMH nOJiyKOJIbHaTbIMH yTOJI- 
meHHHMH. Cnopbi 9.5—11 mkm b rhzlm ., co cna6o BbierynaiomeH nepBeo6pa3HOH 
CKyjibnTypoii. HepoBHOCTH riOBepxHOCTH BapbnpyiOT ot oneHb kopotkhx (itohth Kax 
Toqxa) ao HepaBHOMepHO yAJiHHeHHbix h HHorAa pa3BeTBJienHbix, ho HHxorAa He cjih- 
BaiouiHXCH h ne o6pa3yiomHx apeoji. 3jiaTepbi ao 200 — 255 mkm aji. h 7 — 
9 MKM UJHp., C AB^Mil y3KHMH CnnpaJIflMH. 

H3yneHHbie o6pa3Ubi: CUIA: Anncxa — «Alaska, Talkeetria Mtns., Fern 
Mine valley, N of Fairangel Creek, NNW of Palmer, 3300—3900 ft. alt., 61°49' N, 
149° 14' W, slope with E aspect, siliceous outcrops et boulders, between boulders, with 
Macrodiplophyllum imbricatum (Howe) Perss., Calycularia crispula Mitt. s. 1., Diplo- 
phyllum taxifolium (Wahlenb.) Dumort., 114-1-92, 7 VII 1992, Konstantinova et Schus¬ 
ter (KPABG)». Pocchh: EypaTHa, xp. XaMap-^fabaH, ceBepHbin MaxpocKjiOH, Ean- 
KajibCKHH 3anoBeAHHK, roneu Ochhobckhh, pynen HyMOBofi, BbicoTa okojio 1230 m 
H aAyp. m.,51°25' c. hi., 105°02' b. a*? KpynHOKaMeHHCTaa poccbinb HaCKJiOHe k pynbio, 
Ha BbiCTyne BanyHa, npeoOjiaAaeT b HeOojibiuoH KypraHxe c npuMecbio Calypogeia 
integristipula Steph., Blepharostoma trichophyllum (L.) Dumort. h Cephalozia ambi- 
gua C. Mass., c BbiBOAKOBbiMH nouKaMH, nepHaHTMHMH, JSTs 117-01, 15 VIII 2001, 
KoHCTaHTHHOBa (KPABG); KaMnaixa. IO>KHafl KaMnaTKa, oxp. noc. Tep- 
MajibHbm, conxa k 3anaAy ot TpeTbero KHjiOMeTpa MyTHOBCKOH Aopora, 53°00' c. in., 
158°25' b. A-j okojio 500 m HaA yp. m., MOXOBo-JiHmaHHHKOBaa TyHApa c He3HaHHTejib- 

HOH npHMeebK) KyCTapHHHKOB B JIO^cGHHe Me>KAy 3apOCJlHMH KeApOBOTO CTJiaHHKa, 
Ha necnaHbix KpHoreHH ax n^THax, eAHHHHHbie 3K3eMmrapbi no xpaio oneHb Hebojib- 
hioh KypraHKH c npeobjiaAaHHeM Nardia japonica Steph. h oneHb He3HanHTejibHOH 
ripHMecbio no xpaio Diplophyllum taxifolium , Marsupella emarginata (Ehrh.) Du¬ 
mort., Pellia neesiana (Gottsche) Limpr. n Tetralophozia setiformis (Ehrh.) Schljakov, 
N» 74-5-01-VB, 22 VIII 2001, BaxaimH (KPABG); IJeHTpajibHaa KaMHaTKa, hc- 
tokX anpK)30BCK0MOxypbi HanepeBajie Oxypa, 55°45' c. in., 157°52' b. a , okojio 1000m 
HaA yp. m., non™ OTBecHoe KaMeHHCToe pycjio nepecoxmero pynbJi cpeAH 3apocjien Pi- 
nus pumila (Pall.) Regel, npeobjiaAaeT b xypraHe c npnMecbio Plectocolea subelliptica 
(Lindb. ex Kaal.) A. Evans, Blepharostoma trichophyllum h Marchantia alpestris (Nees) 
Burgeff; c BbiBOAKOBbiMH nouxaMH n rHHeiteflMH, 82-3-01-VB, 27 VIII 2001, Baxa- 
jihh (KPABG); CpeAHHHbm xp., 15 km BIOB ot ropbi Ajihch, BepxHeKnpeyHCKne 
mApoTepManbHbie hctohhhkh, 56°43' c. in., 159°52' b. a*, 500 m HaA yp. m., Ha nouBe 
y xojioahoto pynbji noA nojioroM Filipendula camtschatica (Pall.) Maxim, c Diplo¬ 
phyllum taxifolium , Tritomaria quinquedentata (Huds.) H. Buch, Schistochilopsis inci- 
sa (Schrad.) Konstantinova, Scapania curta (Mart.) Dumort. 12 IX 1989, HepmirH- 
Ha; BocTOHHaa KaMuaTKa, Ha ceBepHon OKpamie r. Ejih3obo, 53°20' c. in., 
158°30' b. a., okojio 90 m HaA yp. m., pa3HOTpaBHO-3JiaKOBbin 6epe3H5iK, Ha nouBe Ha 
oOoHHHe Aoporn, b CMecn c Cephalozia bicuspidata , JSTs 56-13-01-VB, 07 VIII 2001, 
BaKanHH (KPABG); CeBepHaa KaMnaTKa: 2 km Ha boctok ot ycTbfl p. najiaHa, 
59°09' c. in., 159°48' b. a-, 6epe3Hax (Betula ermanii Cham.) 3JiaKOBbin, b 3aTeHeHnn Ha 
MejiK03eMe, Ha CKJioHe k pynbio, b CMecn c Cephalozia bicuspidata , c rHHeiteflMH h 
B biBOAKOBbiMH nOHKBMH, 14 VI 2003, BaKajiHH (KPABG). 

3kojiothh. B ranoBOM MecTOHaxo)KAeHHH Ha AjracKe bha cobpaH Ha cbipoh 
nouBe cpeAH pa3HOTpaBHOH TyHApw Ha KpyTOM ckjiohc (Schuster, 1993) h b 6 jih 3 h, 
b yrjiybjieHHH Me>KAy BajiyHaMH cpeAH KaMeHHCTOH poccbinn Ha ckjiohc (KoHCTaHTH- 
HOBa, KPABG). Ha KaMnaTxe oh TaoKe npnyponeH npeHMymecTBeHiio k ropHO-TyHA- 
poBbiM cooOmecTBaM hjih 6epe3HHKaM okojio BepxHeii rpaHHijbi hx pacnpocTpaHe- 
hhh, TAe BCTpenaeTCJi Ha ynacTKax c HapyuieHHbiM pacraTejibHbiM noKpoBOM, npn 3tom 
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Bcer#a b ycjiobhhx Hecxojibxo noBbimeHHoro yBJiaacHeHHfl. B jiecHOM notice Ha KaMuaT- 
Ke bha co6paH tojilko b aHTponoreHHbix ycjiOBHax, Ha Tpone, xyAa, bhahmo, 6biJi 3a- 
HeceH H3 6jiH3Jie)Kamero MecTOHaxo)XAeHHfl b ropax. B cahhctbchhom noxa H3BecT- 
hom MecTOHaxo>KAeHHH h3 IO)khoh Ch6hph C. pachycaulis o6Hapy)xeHa okojio BepxHen 
rpaHHijbi neca, b aobojibho y3xon aojihhc, Ha xaMeHHCTOH poccbinn Ha xpyTOM cicioHe 
ropw, b noHH^ceHHH Ha BbiCTyne BaJiyHa, noKpbiTOM He6ojibiHHM cnoeM ryMyca. 

TaKHM o6pa30M, bha mo)xho oxapaKTepH30BaTb xax auHAO(J)HJibHbiH Me30(j)HT, npo- 
H3paCTaK)IUHM Ha Hec4)OpMHpOBaHHbIX H CJia6o C(})OpMHpOBaHHbIX nOHBaX. XOT5I b nep- 
BooriHcaHHH (Schuster, 1993) OTMeuaeTca, hto bha ABJiaeTCfl TeHejnoGHBbiM «Plants 
sciaphilous», HOBbie AaHHbie CBHAeTejibCTByiOT o 6onee uinpoxon aMmiHTyAe ycjiOBHH, 
b KOTopbix oh npoH3pacTaeT: ot 3 aTeHeHHbix MecTOoSnTaHHH noA BajiyHaMH ao cpaB- 
HHTejibHo OTKpbiTbix cjia6o 3 aTeHeHHbix yuacTKOB Ha CKJiOHax. Bo mhothx o6pa3uax 
C. pachycaulis co6paHa BMecTe c C. bicuspidata s. L, ot xoTopon OTJiHuaeTCfl pa3Mepa- 
MH H OTCyTCTBHeM nHTMeHTaiJHH. 

CnncoK conyTCTByiOHXHX neueHOHHHxoB BXjnonaeT noxa 15 bhaob (cm. AHTHpyeMbie 
Bbirne o6pa3Ubi), OAHaxo H3 hhx jinuib Diplophyllum taxifolium , Cephalozia bicuspidata 
s. 1. h Blepharostoma trichophyllum OTMeneHbi HeoAHOXpaTHO (b Tpex o6pa3ijax xa>XAbm). 

PacnpocTpaHeHHe (pHC. 2). B HacTOJimee BpeMfl Cephalozia pachycaulis H3- 
BecTHa c KaMuaTXH h H 3 eAHHHHHbix MecTOHaxoxACHHH Ha Annexe h b K)>khom Ch6h- 
pn. npHueM Ha KaMHaTxe bha, bhahmo, HepeAOX. B AaJibHeHiueM BnojiHe bo3mo>xho ero 
Haxo)XACHHe b ropax EpHTaHCXOH KojiyM6HH, Ch6hph h ^(ajibHero BocTOxa. I1o-bh- 
AHMOMy, bha npHypoueH x ropHbiM paHOHaM c npHOxeaHHuecxHM xjiHMaTOM. Ha sthx 
ocHOBaHMx C. pachycaulis mo>xho onpeAejiHTb xax MOHTaHHbiH a3HaTCXo-3anaAHoaMe- 
pHxaHCXHH npeHMymecTBeHHO npHOxeaHHuecxHH bha. 

06 cy>KAeHHe 

npH nepBOonHcaHHH Cephalozia pachycaulis Schuster (1993) ACTajibHO aHajiH3Hpy- 
eT ocooeHHOcra Mop(J)OJiorHH h aHaTOMHH BHAa, cpaBHHBaa ero xax c ApyrHMH npeACTa- 
BHTejmMH poAa, Tax h c ApyrHMH poAaMH ceMencTBa Cephaloziaceae. 3tot bha HaH6o- 
jiee npHMHTHBHbiH cpeAH H 3 BecTHbix Cephalozia. Ha ocHOBaHHH MeHee cneuHajiH3Hpo- 
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BaHHOIX) CTpOeHHfl HOtfCKH H CTCHKH KOpoSOHKH, a TaK^Ce OCOSeHHOCTCH CTpOeHM CTe6jW 
C. pachycaulis BbiAejiaeTCii b MOHoranHyio cckijhio Pachycaules R. M. Schust. (Schus¬ 
ter, 1993). IIo 4>opMe JiHCTteB bha noxoac Ha C. bicuspidata, a no pa3MepaM, aHaTOMHH 
CTe6jw h OTcyTCTBHio nHrMeHTau,HH — Ha C. pleniceps. Hx otjihhhh npHBe^em>i b Kjnone. 

KJTIOH OnPEflEJlEHH^ CEPHALOZIA PACHYCAULIS 

1. JlHCTbH 60 Jiee HJTH MeHee HHLjeBHjlHOH (J)OpMSI, C MaKCHMaJIbHOH UIHpHHOH B HH)KHeH TpeTH HJIH 6jih3 rpa- 

HHuw HPDKHeH h cpenHen TpeTen, c nonra nonepeuHo npnKpenjieHHWM jropcajibHbiM KpaeM, pa3- 
AejreHbi Ha 0.45 — 0.6 ajikhm HecKOJibKo 3aKpynieHHOH npH ocHOBaHmi V-o6pa3HOH Bbipe3KOH Ha 
2 npHMbie hjth pacxonnmHecH JionacTH, c OflHopHUHbiM OKOHHaHiieM H3 (1)2 — 3(4) 6ojiee hjth MeHee 
yjTJiHHeHHbix KJieTOK. BepxyuieHHaji KjieTKa onHopnirHoro OKOHnamin MeHee 20 mkm uinp. b ocHOBa- 
hhh, c ajihhoh, npeBocxonnmen mnpHHy He MeHee neM b 2 pa3a. PacTeHHH ot 3ejreHbix no Kpac- 

HO-6ypbIX. EpHDUIHbTe CTOJIOHbl OTCyTCTByiOT.2 

— JIhctbh 6ojree hjth MeHee OKpynio-HHHeBHnHOH (JjopMbi, c MaKCHMajrbHOH iuhphhoh okojto cepenHHbi 
hjth 6jth3 rpaHHHbT HHHCHen h cpenHen TpeTen, c 6ojree hjth MeHee koco npHKpenjreHHbiM nopcajib- 
HbiM KpaeM, pa 3 flejieHbT Ha 0.3—0.5 nJiHHbi U- hjth 6ojree iunpoKOH V-o6pa3HOH Bbipe3KOH Ha 2 npn- 

Mbie HJTH HeCKOJTbKO CXOnHIIJHeCH JTOITaCTH, C OAHOpjTJTHblM OKOHHaHHCM H3 1-2 CJia6o yjTJTHHCHHblX 

KJieTOK, npHHeM IHHpHHa KOHeHHOH KJieTKH B OCHOBaHHH 06bIHH0 He MeHee 28-30 MKM, flJIHHa He 

npeBbiuiaeT 40—51 mkm. PacTeHHH 3ejreHOBaTbie, 6e3 cjienoB KopHHHeBOH hjth nypnypHOH nnrMeH- 
TauHH. EpioiuHbie CTOJTOHbi HepenKo pa3BHTbi. C. pleniceps 

2. JionacTH JIHCTbeB C (1 - )2 -4-KJieTOHHbIMH OnHOpHnHbIMH OKOHHaHHJTMH B OCHOBHOM H3 OTHCTJTHBO 

yjTJiHHeHHbix KjreTOK, jyiHHa BepxHen kjtctkh oSmhho npeBbiuiaeT uiHpHHy b 2—4 pa3a [uinpHHa ee 
He 6ojree 20 mkm b OCHOBaHHH]; CTeSejib hobojibho mhchctmh, 200—300(350) mkm urap., c KopoBbi- 
MH KJieTKaMH, CJia6o OTJIHHaTOLUHMHCJI no pa3MepaM OT CpejTHHHblX; AOpCaJTbHbTe OCHOBaHHH JTHCTbeB 
OTAejreHbT npyr ot npyra nojiocon H3 (1)2(3) pnnoB kjtctok, nojTHOCTbio cboSoahoh ot OCHOBaHHH 
JTHCTbeB. PacTeHHH 6ejTOBaTO-3ejreHbie, 6e3 cjienOB KOpHHHeBOH hjih nypnypHOH nHTMeHTauHH.... 

. C. pachycaulis 

-JionacTH JTHCTbeB C 1 -3(4)-KJieTOHHbIMH OJTHOpHAHblMH OKOHHaHHHMH H3 CJia6o yHJTHHeHHblX KJieTOK, 

HJiHHa BepxHen kjictkh npeBbiuiaeT uiupHHy He 6ojree ueM b 2 pa3a; creSejib He mhchctmh, 140— 
180(—200) mkm uiHp., c kopobmmh KJieTKaMH, 3HaHHTejibHO npeBoexonnmHMH no pa3MepaM cpe- 
HHHHbie h (JjopMHpyiouiHMH 6ojiee hjth MeHee hctkhh THajronepMHc; nopcajibHbie OCHOBaHHH jihctb- 
eB c6jiH>KeHbi — cpenHHHan nojroca, nojTHOCTbio CBoSonHan ot OCHOBaHHH JTHCTbeB, o6pa30BaHa 
1 pHnOM KJieTOK hjth He BbipaaceHa. PacTeHHH uacTO pa3BHBaiOT KopHHHeByro h/hjth nypnypHyio nnr- 
MeHTauHio .C. bicuspidata 

no CTpoeHHio CTe6jw (6e3 niajiOAepMHca), ctchkh kopoSohkh 6ojiee 2 cnoeB mam., 
HajiHUHK) BeTBJieHHH rana Frullania, tohroctchheim KpynHEiM KJieTKaM jiHCTa 6e3 npn- 
3HaKOB BTopuuHOH nHTMeHTaijHH h HeKOTopbiM ApyrHM npH3HaKaM C. pachycaulis Ha- 
noMHHaeT MOHoranHbiH poA Schofieldia J. D. Godfrey (Godfrey, 1976). Ot Hero OHa 
OTJiHuaeTCfl HeacenoSuaTEiMH jihctehmh co 3HauHTejibH0 6ojiee mySoKOH Bbipe3KOH h 
jionacTHMH, 3aKaHHHBaiomHMHCH 2—4 yAJiHHeHHbiMH, a He 1—2 HeyAJiHHeHHbiMH KJieT¬ 
KaMH; oTcyTCTBHeM aM^HracTpHH, HMeiomHxca y Schofieldia no MeHbmeH Mepe Ha xo- 
pOHIO c4)OpMHpOBaHHbIX noSerax; 1-KJieTOHHbIMH BbIBO/(KOBblMH nOHKaMH, B OTJIHHHe 

1-2-KJieTOHHbIX; HO^CKOH KOpoSOHKH, 06pa30BaHH0H SoJIbUIHM HHCJIOM KJieTOK (8 + 4 y 

Schofieldia ); OTcyTCTBHeM /(Byx4)a3Horo pa3BHTH« Hapy^KHoro cjioh ctchkh KopoSouKH. 

B 3aKJHoneHHe mo^kho CKa3aTb, hto Cephalozia pachycaulis — xoporno pa3JiHHH- 
MblH (/(a^ce B nOJie), HO MaJ10H3BeCTHbIH BH JX, KOTOpblH B AaJlbHeHUieM, nO-BHJ[(HMOMy, 
6yAeT HaHACH b ropax Ch6hph h flajibHero BocTOKa. 


BjiaroAapHOCTH 
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PaSoTa BbinonHeHa npn (j)HHaHC0B0H nozmep^cKe Pocchhckoh) (j)OHAa (JiyHAaMeH- 
TajitHbix HCCJieAOBaHHH (npoeKTbi N 2 00-04-48874, 03-04-49304, 03-04-49593). Pa6o- 
Ta B. A. BaKajiHHa qacranHO no/wepHcaHa rpaHTOM OoH^a coachctbiw OTenecTBeHHOH 
HayKe. 
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SUMMARY 

Recently described and poorly known liverwort species Cephalozia pachycaulis R. M. Schust. was 
found in South Siberia (Khamar-Daban Range) and Kamchatka Peninsula. Earlier the species was 
known from the type locality in Alaska only. Description of C. pachycaulis and consideration of its dif¬ 
ferentiation, distribution and ecology are provided. 
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npHBOflHTCJI aHHOTHpOBaHHblH CnHCOK 28 BHflOB MXOB, HOBbIX 6pHO(J)J10pbI 3anOBeflHHKa «KHBaH» 
(KapejTHa), h 3 pe^KHX bh^ob. Barbula unguiculata , CampylophyHum halieri, Polytrichastrum pallidisetum 
h Rhynchostegium riparioides yxa3biBaiOTCJi BnepBbie jx Jia 3aoHe>KCKoro (JmopHCTHHecxoro pafioHa. 

KjnoHeBbie cjioBa: JiHCTOCTedejibHbie mxh, 3 anoBexiHHK «KHBan», Kapejina. 

3anoBe,ztHHK «KHBan» (62°18' c. in., 33°55' b. a.), oahh H3 CTapenninx b Pocchh, 
pacnono^eH b npe^enax 3aoHe>KCKoro (JmopHCTHHecicoro panoHa (PaMeHCKaa, 1960), 
KOTopbiii no BHAOBOMy GoraTCTBy jiHCTOCTeSeJibHbix mxob 3aHHMaeT BTopoe mccto b 
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KapejiHH nocne npHJiaAO>xbfl (BonxoBa, MaKCHMOB, 1993; MaxcHMOB h AP-, 2003). nep- 
BbiH HanOojiee nonHbiH aHHorapoBaHHbiH cnncox nHCTOCTeSejibHbix mxob 3anoBeAHnxa, 
BKjiioHaiomHH 195 bhaob, 6biji ony6jiHKOBaH b 1995 r. (MaxcHMOB h AP-, 1995). llo3A- 
Hee 6bm coSpaH OojibinoH repOapnii mxob bo BpeMH BbinojiHeHna reoGoTaHHnecxHx 
onHcaHHH pacTHTejibHOcra 3anoBeAHHKa: b 1996, 1997 h 2003 — 2004 rr. H. B. Kynepo- 
BbiM, b 1999 h 2000 rr. A. B. KpaBHemco h b 2002 r. T. A. MaxcHMOBoiL ripn o6pa6oT- 
xe 3Toro repOapHoro MaTepnana o6napy>xeHO 18 bhaob, hobhx ajia 6pHO(J)Jiopbi 3a- 
noBeAHHxa. Eme 9 hobbix bhaob BbiHBJieHO npn 6ojiee A^TajibHOM H3yneHHH c6opoB 
A. H. MaxcHMOBa 1975 r. h H. B. Kyxcbi 1982 r. c AOJiOMHTOBbix o6Ha>xeHHH, pacnojio- 
>xeHHbix Ha k)>khom 6epery 03. CyHA03epa, a oahh bha — Catoscopium nigritum — ot- 
MeneH b repOapHbix c6opax A. H. MaxcHMOBa 1989 r. c xjnoneBoro OonoTa. Hn>xe npn- 

BOAHTCH aHHOTHpOBaHHblH CI1HCOX BHAOB, BnepBbie o6Hapy>XeHHbIX B 3anOBeAHHXe, H 
3 peAXHx BHAa (b cnncxe ohm OTMeneHbi 3Be3AonxoH). TaxcoHbi pacnojio^ceHbi b aji(J)a- 
bhthom nop^Axe, HOMeHXJiaTypa AaHa no L. Soderstrom (1996, 1998), Bryum laevifilum 
npHBOAflTca b noHHMaHHH B. H. 3ojioTOBa (Zolotov, 2000). C6opbi xpamiTCfl b rep6a- 
pHH HHCTHTyTa GHOJiorHH Kapejibcxoro HI], PAH. 

Barbula unguiculata Hedw. — XBapTaji (xb.) 34, no>XHfl b noc. B. KHBan, pa3HOTpaB- 
Ho-mynxoBbiH Jiyr b hh^khch nac™ ioro-3anaAHoro cxjiOHa x pexe, Ha nonBe b cmcch c 
Bryum argenteum, 23 VI 1996, H. KynepoB. 

Brachythecium starkei (Brid.) Schimp. — nacTO: b Jiecax pa3JiHHHoro THna Ha riiH- 
jioh ApeBecHHe, Ha HapymeHHOH noHBe, b HanonBeHHOM noxpoBe, 29 VI, 4,18 VIII1996 
h 5, 6, 8, 27 VII 1997, H. KynepoB; 5, 6, 7, 8, 9 VII 2002, T. MaxcHMOBa; Ha jiyrax Ha 
noHBe, 29, 30 VII 1999, A. KpaBneHxo. 

Bryoerythrophyllum recurvirostre (Hedw.) Chen — xb. 2, 03. CyHA03epo, cochhx 
cxajibHbiH c xH3HJibHHX0M Ha Ana6a3ax c BxpanjieHHHMH xapSoHaTHbix nopoA, na bbibo- 
porae cocHbi Ha HapymeHHOH necnaHOH nonBe, co cnoporoHaMH, 4 VIII 2004, A. Max- 
CHMOB. 

Bryum argenteum Hedw. — xb. 34, no>XHfl b noc. B. KHBan, pa3HOTpaBHO-myHxo- 
bwh Jiyr b HH^KHen nacra ioro-3anaAHoro cxjiOHa x pexe, Ha noHBe b cmcch c Barbula un¬ 
guiculata, 23 VI 1996, H. KynepoB. 

Bryum laevifilum Syed. — xb. 33, cxjioh ioro-3anaAHOH 3xcno3Hn;HH x pynbio, 
ejibHHX c ochhoh BeHHHxoBO-JiaHAbimeBbiH xHCJiHHHbin c Viola mirabilis 1 c onaAOM, 
5 VII 1997; xb. 33, hh^khhh nacTb cxjiOHa ceBepo-ceBepo-3anaAHOH 3xcno3HijHH x 
pynbK), ejibHHX jiyroBOXBomeBO-nanopoTHHHxoBO-XHCJiHHHbiH, Ha Bane^ce, 5 VII 1997; 
xb. 33, 3apacTaK>mHe jmmaHHHxaMH cxanbHbie o6Ha>xeHHfl Ha boctohhom cxnoHe npa- 
Boro 6epera p. CyHbi y rHAponorHnecxHX moctxob, Ha cxane, 10 VII 1996, H. Ky- 
nepoB; xb. 34, cxajibi y BOAonaAa «KHBan» Ha neBOM 6epery p. CyHbi, b cmcch c Amphi- 
dium lapponicum , 13 VIII 2002, T. MaxcHMOBa. 

Campylium chrysophyllum (Brid.) J. Lange — xb. 29, OTMeTxa 8100 no MyHO- 
3epCXOH TpOne, OCHHHHX C OJIbXOH HepHOH H BH30M aXOHHTOBO-TaBOJirOBblH xhcjihh- 
Hbiii, Ha ryMyce, 16 VII 1996, H. KynepoB; xb. 33, ochhhhx Ha cxanncTOH rp^Ae, ocho- 
BaHne CTBOJia CTapon ochhbi, 15 VII 2002, T. MaxcHMOBa. 


1 Ha3BaHH5i cocy^HCTfcix pacTeHHH aaiOTCJi no: C. K. HepenanoB (1995). 
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Campylophyllum halleri (Hedw.) Fleisch. — o-b PyAHHK Ha CyHA03epe. 06Ha>KeHHfl 
AOjiomhtob no ceBepHOMy 6epery, b tchh HenocpeACTBeHHo noA HaBHcmnMH CKanaMH, 
8 VII 2003, H. KynepoB; kb. 4, AOJioMHTOBbie cKajibi c Ha6peAOM, obchhhuch OBenben, 
KOCTeHAOM, nnayHKOM, Ha MejiK03eMe, 8 VII 2003, H. KynepoB. 

Catoscopium nigritum (Hedw.) Brid. — kb. 1, KjnoueBoe TpHX 0 (j) 0 p 0 B 0 - 0 C 0 K 0 B 0 - 
rnnHOBoe 6 ojioto, jio^cOHHa ctokb rpyHTOBbix boa, co cnoporoHaMH, 3 VII 1989, 
A. MaKCHMOB. 

Dicranella heteromalla (Hedw.) Schimp. — kb. 33, npaBbiii 6eper p. CyHbi, ejibHHK 
KHCJiHHHO-KpynHOTpaBHbiM, Ha OojibiuoM BbiBOporae ejiH Ha HapymeHHOH noHBe, ao- 
BOJlbHO o6lUHpHOH KypTHHKOH, CO CnOpOrOHaMH, 8 VII 2002, T. MaKCHMOBa. 

Dicranoweisia crispula (Hedw.) Milde — kb. 33, 3apacTaiomHe HHiuaHHHKaMH 
CKajibHbie o6Ha>KeHHH Ha boctohhom CKJiOHe npaBoro 6epera p. CyHbi y rHAponorH- 
necKHx moctkob; TaM >xe h no KpoMKe CKaubHoro 6epera p. CyHbi, co cnoporoHaMH, 
10 VII 1996, H. KynepOB. 

Distichium capillaceum (Hedw.) Bruch, et Schimp. — kb. 4, bbixoabi aouomhtob 
K)ro-3anaAHOH 3Kcno3HUHH Ha k»khom 6epery CyHA03epa, 2 b pacmejiHHax Ha mcjiko- 
3eMe, co cnoporoHaMH, 27 VII 1982, H. KyKca. 

Eurhynchium hians (Hedw.) Sande Lac. — kb. 37, TaBOJiroBO-pa3HOTpaBHbiH nyr, 
Ha nouBe b cmcch c Brachythecium salebrosum , Plagiomnium cuspidatum , Thuidium re¬ 
cognition, 13 VII 1999, A. KpaBneHKo; kb. 33, ochhhhk BeiiHHKOBbiH Ha npaBOM 6epe- 
ry p. CyHbi, Ha o6oHHne Tponbi Ha nonBe hhctoh KypTHHOH, 6, 15 VII 2002; TaM >k e, y 
CTBOJia ojibXH cepoh Ha nouBe hhctoh KypTHHOH, 15 VII 2002, T. MaKCHMOBa. 

Fissidens bryoides Hedw. — kb. 33, hh>khjhi nacTb CKjiOHa ceBepo-ceBepo-3anaAHon 
3KCn03Hn;HH K pyHbK), eJIbHHK JiyrOBHKOBO-XBOmOBO-nanOpOTHHHKOBO-KHCJIHHHblH, Ha 
noHBe, KaK npHMecb k Rhizomnium pseudopunctatum, Plagiomnium medium , co cno¬ 
poroHaMH, 5 VII 1997, H. KynepoB. 

Gymnostomum aeruginosum J. Sm. — kb. 4, Ha MejiK03eMe CKaubHoro KapHH3a KaK 
npHMecb k Distichium capillaceum , 27 VII 1982, H. KyKca. 

Hylocomiastrum umbratum (Hedw.) Fleisch. — kb. 33, ejibHHK KHCJiHHHO-KpynHO- 
TpaBHbiH, jiO)K6HHa ctokb c 3apocjinMH Filipendula ulmaria , b6jih3h KpynHoro ynaB- 
rnero h crHHBinero CTBOJia, b HanoHBeHHOM noKpose, 7 VII 2002, T. MaKCHMOBa. 

Hypnum recurvatum (Lindb. et H. Am.) Kindb. — kb. 4, KaK npHMecb k Tortella tor- 
tuosa , Sanionia uncinata , 5 IX 1975, A. MaKCHMOB. 

Mnium thomsonii Schimp. — kb. 4, KaK npHMecb k Timmia austriaca, 5 IX 1975, 
A. MaKCHMOB; Ha CKajibHbix o6na>KeHHHx c ripHMecbio Ctenidium molluscum , Neckera 
oligocarpa , 27 VII 1982, H. KyKca; kb. 36, cMemamibiH Jiec, b ocHOBaHHH CTBOJia Kpyn- 
hoh ocHHbi, b CMecH c Plagiomnium cuspidatum , Hypnum lindbergii , Fissidens osmundo- 
ides, 6 VI 2002, A. MaKCHMOB. 


2 AaJiee 3to mccto c6opa unTupyeTCH KaK kb. 4. 
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Myurellajulacea (Schwaegr.) Schimp. — kb. 4, KaK npHMecb k Eurhynchiumpulchel - 
lum, 5 IX 1975, A. MaKCHMOB; Kan npHMecb k Distichium capillaceum , 27 VII 1982. 
H. KyKca. 

*Oncophorus wahlenbergii Brid. — kb. 33, ejibHHK-KHCJiHHHHK, Ha kojioahhkc. 
KaK npHMecb k Rhizomnium punctatum , Sanionia uncinata , Herzogiella turfacea, 27 VII 
1982, H. KyKca. #0 HacToamero BpeMeHH bha 6biJi H3BecTeH a m 3anoBeAHHKa tojibko 
no jiHTepaTypHbiM AanHbiM (Brotherus, 1923). 

*Palustriella falcata (Brid.) Hedenaes — b aHHorapoBaHHOM cnncKe jihctoctc- 
SejibHbix mxob 3anoBeAHHKa 1995 r. oihhSohho npHBeAeH KaK Palustriella commuta- 
ta (Hedw.) Ochyra (MaxcnMOB h AP-, 1995). 

*Plagiomnium drummondii (Bruch et Schimp.) T. Kop. — paHee 6wji H3BecTeH Tonb- 
ko H3 oahoh tohkh (MaKCHMOB h AP-, 1995), no3AHee odHapy^ceH eme b HecKOJibKHx: 
KB. 23, OCHHHHK C 6epe30H, JIHnOH JiaHAblHieBO-BeHHHKOBblH CO CHbITbK), MaHHHKOBO- 
KHCJiHHHbin c onaAOM Ha npaBOM 6epery p. CyHbi, 11 VIII 1996; kb. 33, ckjioh rc>ro- 3 a- 

naAHOH 3KCn03HUHH K pynbK), eJIbHHK C OCHHOH BeHHHKOBO-JiaHAblllieBblH KHCHHHHblH C 

Viola mirabilis c onaAOM, 5 VII 1997; kb. 36, ejibHHK c jinnofi khcjihhhwh c Viola mira- 
bilis c onaAOM npn ocHOBamm w^CHoro CKnoHa B03ne pynbH Hchkhh, 6, 22 VII 1997, 
H. KynepoB; kb. 23, 24, 33, 36, co cnoporoHaMH, 5, 6 VI 2002, A. MaKCHMOB; kb. 33, 
6 VIII 2002, T. MaKCHMOBa. 

Pogonatum dentatum (Brid.) Brid. — kb. 33, ejibHHK-KHCJiHHHHK KpynHOTpaBHbiH, 
Ha HapymeHHOH nonBe Ha GojibinoM BbiBoporae ejin k&k npHMecb k Atrichum undulatum , 
8 VII 2002; kb. 25, ConoxcKHH Bop, cochhk nepHHHHbm 3ejieHOMOuiHbiH, Ha He6ojn>- 
ihom BbiBopoTHe cochw Ha noHBe b CMecn c Ceratodon purpureus , 12 VIII2002, T. MaK- 
CHMOBa. 

Pohlia sphagnicola (Bruch et Schimp.) Lindb. et H. Am. — kb. 25, Sojioto «Cy- 
xaa JIaM6a», SarynbHHKOBO-KaccaHApoBbiH ynacTOK c cochoh no Kpaio MaccnBa, KaK 
npHMecb k Sphagnum magellanicum, S. angustifolium , co cnoporoHaMH, 28 VII 1996, 
H. KyKca. 

Polytrichastrum pallidisetum (Funck) G. L. Sm. — kb. 33, cepoojibmaHHHK c hboh 
B eHHHKOBbiH npn ocHOBaHHH cKajibHoro 6eperoBoro cKJiOHa, Ha nouBe, 10 VII 1996, 
H. KynepoB; kb. 33, ejibHHK KHCJiHHHO-KpynHOTpaBHbiH, Ha SojibinoM BbiBoporae ejm 
Ha HapymeHHOH nonBe, OTAenbHOH KypraHKOH, co cnoporoHaMH, 8 VII 2002, T. MaK- 
CHMOBa. 

Pseudoleskeella tectorum (Brid.) Broth. — kb. 4, Ha CKajie HeGojibmoH hhctoh Kyp- 
thhkoh, 5 IX 1975, A. MaKCHMOB; TaM ace, KaK npHMecb k Tortula ruralis , 27 VII 1982, 
H. KyKca. 

Racomitrium canescens (Hedw.) Brid. — kb. 34/43, Ha KpynHbix KaMHax Ha Mec- 
Te cTaporo acejio6a Ha jicbom 6epery p. CyHbi HHace BOAonaAa, co cnoporoHaMH, 
15 VIII 2002, T. MaKCHMOBa. 

Rhynchostegium riparioides (Hedw.) Card. — kb. 34, oScoxiime kbmhh b pycjie 
p. CyHbi HHace BOAonaAa y jieBoro 6epera HanpoTHB My3ea-3anoBeAHHKa, 13 VII 2002, 
T. MaKCHMOBa. 
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Rhytidiadelphus squarrosus (Hedw.) Wamst. — nacTo: Ha jiyrax pa3JMHHoro rana, 
Ha noHBe, 1,4, 11 VII 1996, H. KynepoB; 13 VI h 29, 30, 31 VII 1999, 12,13 VIII 1999, 
A. KpaBHeHKo; kb. 34, bbixo^bi CKanbHbix uopojx HH^ce BOAona^a Ha jicbom 6epery 
p. CyHbi y cTaporo acenoGa, Ha MenK03eMe CKajibi, 13 VII 2002, T. MaKCHMOBa. 

Sphagnumplatyphyllum (Braithw.) Wamst. — kb. 25, 6ojioto «Cyxaa JIaM6a», c(J)ar- 
HOBaB MOHa>KHHa c Carex limosa h Scheuchzeria palustris , 28 VII 1996, H. KynepoB; 
kb. 34, ocoKOBO-TaBonroBO-HapAOCMHeBbiH jiyr «,Hpjira5i IIo^chb», HanoHBeHHbiH no- 
KpoB, 14 VIII 1999, A. KpaBHeHKo. 

S. tenellum (Brid.) Bory — kb. 25, Gojioto «Cyxaa JIaM6a», Kpan HeBbicoKOH kohkh 
h Mona>KHHbi, 13 VIII 2002, T. MaKCHMOBa. 

Tortula ruralis (Hedw.) Gaertn. et al. — kb. 4, 27 VII 1982, H. KyKca; kb. 34, CKajibi 
y Bo^onafla «KHBan» Ha npaBOM 6epery p. CyHbi, Ha MejiK03eMe b yrnyGneHHH CKajibi c 
npHMecbio Abietinella abietina , 15 VIII 2002, T. MaKCHMOBa. 

TaKHM o6pa30M, b HacToamee BpeMB rjix 3anoBe/tHHKa H3BecTHbi 223 BH#a jih- 
CTOCTeSenbHbix mxob, hto cocTaBJiaeT 69 % ot 6pno(j)Jiopbi 3aoHe)KCKoro (JmopHCTH- 
necKoro pafioHa. H3 peflKHx bhaob, 3aHeceHHbix b KpacHyio KHHry KapejiHH (1995) h 
KpacHyio KHHry Boctohhoh OeHHOCKaHAHH (Red Data Book.., 1998), BnepBbie ajib 
3anoBe#HOH TeppHTopHH OTMeneHbi Barbula unguiculata , Campylophyllum halleri , Po- 
lytrichastrum pallidisetum , Rhynchostegium riparioides. Bee ohh bbjibiotcb hobbimh 
h ajib 3aoHeBccKoro (JinopHCTHnecKoro paHOHa. 
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SUMMARY 

28 mosses are reported for the first time for the «Kivach» reserve (Republic of Karelia). Barbula 
unguiculata , Campylophyllum halleri , Polytrichastrum pallidisetum and Rhynchostegium riparioides 
are new for the Zaonezhye Province. 
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OKOHMaiejibHbiM BapuaHT nojiyneH 20.04.2004 

npHBOfljrroi CBeAeHHH o Haxo>K^eHHH 23 BrmoB aABeHTHBHbix pacTeHHH, H3 KOTopbix 11 (Panicum ru- 
derale, Chenopodium arista turn, Amaranthus powellii , A. hybridus , Lepidium sativum , Poterium sanguisor- 
ba, Vicia varia , Anoda cristata, Falcaria vulgaris , Solarium luteum , Dipsacus fullonum) BnepBbie BbiflBJieHbi 
bo (Jjjiope HBaHOBCKOH o6ji. 

KjiiOHeBbie cnoBa: ajiBeHTHBHbie bh^bi, (JmopHCTHHecKHe Haxo^KH, IlBaHOBCKaa o6jt. 

B pe3yjibTaTe cneijHajibHbix (JmopHCTHnecKHx HCCJieAOBaHHH pa3JiHHHbix THnoB aH- 
TponoreHHbix axoTonoB HBaHOBCKOH o6ji., npoBeAeHHbix b 2000 — 2003 rr\, h npocMOT- 
pa rep6apHbix MaTepnajiOB nojiyneHbi AaHHbie o Haxo>KAeHHH hobbix h peAKHx bhaob 
aABeHTHBHbix pacTeHHH. Bhabi, BnepBbie npnBOAHMbie rjik (Jijiopw objiacra, OTMeneHbi 
3Be3AOHKOH. 

rep6apHbie o6pa3ijbi, noATBep^KAaiomHe hbxoakh, nepeAaHbi b rep6apnn EoTa- 
HiiHecKoro HHCTHTyia hm. B. JI. KoMapoBa PAH (LE), Ay6jiHKaTbi xpaMTca b Tep6a- 
pnn hm. n. O. CbipeniKHKOBa (MW) h Ha xaijieApe o6meH 6 hojioehh h 6oTaHHKH HBa- 
HOBCKoro rocyAapcTBeHHoro yHHBepcHTeTa (MbEY). KojuieKTopoM Bcex c6opoB, xpoMe 
oco6o oroBopeHHbix cjiynaeB, HBimeTCH aBTop CTaTbH. 

* Panicum ruderale (Kitag.) Chang. — 1) T. HBaHOBO, TeppHTopHH MyKOMonbHO- 
ro KOMSHHaTa, copHoe MecTO, b MaccoBOM KOJiHnecTBe, 26 IX 2000; 2) ct. CoprapoBOH- 
Haa, Ha 7K.-A- nojioTHe, 16 VIII 2003. CereTajibHbiH copHHK nponauiHbix h 3 epHOBbix 
xyjibTyp (Hhkhthh, 1983), pe^xo 3aHOCHTca b o6jiacTH HeHTpajibHOH Pocchh. 

Setariafaberi Herrm. — Oxp. r. HBaHOBO, ct. CoprapoBonHaa, y CTaporo Aeno, Me>K- 
jxy mnajiaMH >k.-a. nonoTHa, xpynHbiH, BeTBHCTbiH ot ocHOBaHM 3K3eMnjinp, 12 X 2003. 
BocTOHHoa3HaTCKHH copHO-pyAepajibHbiH bha. PaHee OTMenajica b o6nacTH b 1989 r. 
(IIIhjiob h Ap., 1992). 

Eragrostis cilianensis (All.) Vign.-Lut. — T. HBaHOBO, TeppHTopna MyxoMOJibHoro 
KOM6HHaTa, y CKJiaAOB 3epHa, 28 IX 1998. BTopoe MecTOHaxo>KAeHHe BHAa b objiacTH. 
PaHee 6 biji co6paH b 1992 r. (EopncoBa, 19936). Bepojrrao, cnopaAHnecKH 3aHOCHTca 
c 3epHOM H3 io>KHbix o6jiacTeii Pocchh. 

Polygonum patulum Bieb. — Y. Tchkobo, baojib >k.-a. nonoTHa, 17 VII 2003. Cren- 
hoh rano4)HJibHbiH bha, peAKO 3aH0CHMBiH >k.-a. TpaHcnopTOM. PaHee 6bm HaiiAeH b 
r. HBaHOBO b 1991 r. (EopncoBa, 1993a). 

* Chenopodium aristatum L. — Oxp. r. HBaHOBO, ct. CopTHpoBOHHaa, MecTO npo- 
MblBKH H OHHCTKH BaTOHOB, >K.-A. nOJIOTHO, OAHH HeSoJIBHIOH CHJIbHO BeTBHCTbiH H HJIO- 


1902 



AOhochiahh 3K3eMrui5ip, 12 IX 2003. OneHt pe^Koe pacTeHHe, 3aHOCHMoe H3 apHAHbix 
paHOHOB A3 hh (CyxopyKOB, 1999). 

C. urbicum L. — Onp. r. PlBaHOBO, >k.-a. ct. CopTHpoBOHHaa, MecTO ohhctkh h 
npoMbiBKH BaroHOB, HecKonbico He6ojibniHx oGhjibho njioAOHoamjHx 3K3eMnjnipoB, 
12 IX 2003. PeflKHH, cnopaAHnecKH 3aH0CHMbm b o6jiacTb h He coxpaHjnomHHca b Mec- 
Tax 3aHOca bha. M3BecTeH H3 ropoAOB KHHeniMa, HBaHOBO h OKp. Aep. BepKHHO (JIe>K- 
HeBCKHH p-H), trq 6wji HaH^eH Ha KpynHbix CBajixax. 

Atriplexpatens (Litv.) Iljin. — T. PlBaHOBO, TeppHTOpn# CBajiKH npoMbimneHHbix ot- 
xoaob, KpynHbie rpynnbi nJiOAOHOcamHx pacreHHH, 7 IX 2003. BnepBbie b o6jiacra Han- 
rqh b r. IIpHBOJi)KCKe b 1997 r. (TonyGeBa, 2001), b 2001 r. oTMeneH HaropoACKOH cBan- 
Ke b r. riyHe>Ke. rajiO(j)HJibHbiH bha K»KHbix oOjiacTen U,eHTpajibHOH Pocchh, ObicTpo 
pacnpocTpaHHiomHHCH no oGjiacra. H3 coccahhx o6jiacTen H3BecTeH noKa TOJibKO 
b ^pocnaBCKOH (BopncoBa h ^p., 2001). 

* Amaranthus powellii S. Wats. — 1) Oxp. r. Ulya, TeppHTopna ropoACKOH CBajiKH, 
rpynnbi oco6en, 2 X 2000, E. BopncoBa, B. TajiyHOBa; 2) oxp. r. PlBaHOBO, >k.-a. ct. Teic- 
CTHjibHbin, Ha >k.-a. nojioTHe, 10 X 2003. CopHO-pyAepanbHbiH ceBepoaMepHKaHCKHH 
BHA, pe^KO 3aHOCHMbIH B U,eHTpaJIbHyK) PoCCHK). H3BeCTeH H3 KypCKOH H TaMSOB- 
ckoh oOjiacTeii (CyxopyxoB, Eepe3yuKHH, 2000) n r. Mockbh (Eohkhh, 2003). 

* A. hybridus L. — Y. HBaHOBo, nycTbipb y 3aBOfla >Kejie3o6eTOHHbix KOHCTpyKijHH, 
rpynna ocoGen, 18 IX 2001. B conpe^ejibHbix oOjiacTHx noxa He Han^eH. EjiHacaHiiiee 
MecTOHaxo^cAeHHe — r. MocKBa (HraaTOB h AP-, 1990). 

Erysimum repandum L. — OKp. r. PlBaHOBO, ct. CoprapoBOHHaa, MecTO ohhctkh h 
npoMbiBKH BaroHOB, HecKonbKO uBeTymHx ocoGen, 16 VIII 2003. BTopoe MecTOHaxo^c- 
ZteHHe b oGjiacra, BnepBbie coGpaH Ha >k.-a. nonoTHe (>k.-a. ct. TeKcrajibHbm) b 1993 r. 
(BopHCOBa, 19936). CrenHOH h nojiynycTbiHHbiii bha, peAKO 3aHOCHMbiH b oGnacra 
LI,eHTpajibHOH Pocchh. 

Lepidium campestre (L.) R. Br. Gaertn. — OKp. r. PlBaHOBO, >k.-a. ct. TeKCTHJib- 
Hbiii, BepxHflfl nacTb nojiororo CKJiOHa tk.-r. Hacbinn, Ha npoTjmeHHH 10 m b Macce, 
22 IV 2000. YAep>KHBaeTCfl b TeneHHe 2001 — 2003 rr. BnepBbie 6biJi HaiiAeH b r. PiBa- 
hobo b 1989 r. (IIlHJiOBa h ap*, 1989). 

* L . sativum L. — Y . TeiiKOBO, oGonHHa inocceHHOH Aopora, HecKOJibKO ijBeTymHx h 
iiJiOAOHOCHmHx oco6eH, 17 VII 2003. PfepeAKa BbipamHBaeTca KaK OBomHaa: KynbTypa. 

Consolida orientalis (J. Gray) Schroding. — OKp. r. PlBaHOBO, >k.-a. ct. TeKCTHJib- 
HbiH, Ha >k.-a. nojioTHe, Me^cAy uinajiaMH, oahh HeGojibinon ijBeTymHH 3K3eMmnip, 
10 X 2003. PaHee 6biJi co6paH b 1992 r. Ha >k.-a. ct. ropHHO (BopncoBa, 19936). 

* Poterium sanguisorba L. — PlBaHOBCKHH p-H, OKp. Aep. BaGeHKH, baojib Aoporn 
6jih3 caAOBo-oropoAHbix ynacTKOB, rpynna oco6eii, 12 VII 1999, H. H. MaKeeBa. Cren- 
hoh bha, HHorAa pa3BOAHMbin KaK npjmoe pacTeHHe. 

* Vida varia Host (=V. dasycarpa Ten.). — 1) noc. CaBHHO, Ha tk.-r. Hacbinn, nno- 
AOhochiahh 3K3eMnjinp, 30 VII 1994; 2) OKp. r. PlBaHOBO, >k.-a. ct. TeKcrajibHbiH, BAOJib 
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>x.-a. nojioraa, 31 VII2000; 3) r. TeiixoBO, Me)KAy mnajiaMH, Hecxonbxo ABeTymnx pac- 
TeHHH, 17 VII 2003. PfapeAica BCTpenaeTCB bo Bcex pafioHax poccHncxoro IIpHnepHO- 
Mopwi (3epHOB ? 2003). Kax 3 aHOCHoe pacTeHHe OTMeneH A. fl. CyxopyxoBbiM b TaM- 
6obcxoh o6ji. (MW). 

* Anoda cristata (L.) Schlecht. — HBaHOBCXHH p-H, oxp. noc. EorAaHHxa, TeppHTo- 
pHB OMHCTHbix coopyacemiH, HarpyAax rpyrna, b ’SdL\)OCJinxSolanum nigrum , oahh xpyn- 
Hbm 3K3eMniwp b (])a3e 6yTOHH3auiiH, 14IX 2003. CeBepoaMepHxaHcxHH copraix, xpan- 
He pe^KO 3 aHOCHMbiH b Pocchk). EjiiDxaHHiee MecTOHaxo>xAeHHe — TBepcxaa o 6 n. (Ho- 
tob, 1999). 

* Falcaria vulgaris Bemh. — T. HBaHOBO, ueHTpajibHaa nacTb, hcckojibko ijBeTy- 
iuhx oco 6 en, 26 VII 2003. JlyroBo-CTeimoH bha, peAKO 3 aHOCHMbiH b HenepH03eMHbie 
oSnacTH. B 1990 r. OTMenajicji b r. KHHeniMe CTyAeHTKOH HbFY E. ,Hy 6 (rep 6 apHbiH 06 - 
pa3en yrepBH). 

Salvia tesquicola Klok. et Pobed. — I\ TeiixoBO, baojib hc.-a. nojiOTHa, Hecxonbxo 
pacTeHHH b (J>a 3 e 6 yTOHH 3 au;HH, 17 VII 2003, E. EopncoBa, A. IIjiemaKOBa. Pcakhh 3 a- 
HOCHblH BHA B oGjiaCTH, OTMCHaJICB B HBaHOBCXOM p-He, Ha CT. EpMOJIHHO B 1982 I\ (IIIh- 

noBa h AP-, 1989). 

* Solanum luteum Mill. — T. HBaHOBO, TeppHTopna CBajiKH npoMbiuuieHHbix otxo- 
AOB, oahh oneHb BeTBHCTbiH, oGhjibho nnoAOHOcamHH 3 K 3 eMnjiHp, 20 X 2003. B coceA- 
hhx oGjiacTBx He HaiiAeH. H 3 BecTeH H3 JleHHHrpaAcxoii o6ji. (IljBejieB, 2000). 

Nicandra physaloides (L.) Gaertn. — HBaHOBCKHH p-H, oxp. ct. ropHHo, Ha rpy- 
Aax Mycopa no xpaio neca, hcckojibko KpynHbix ijBeTymHX h nnoAOHoaimHX oco- 
6 eii, 5 VIII 2003. PeAxo BbipamHBaeMoe AexoparaBHoe pacTeHHe, xax AHnaiomee 
paHee oTMenaaocb Ha CBajixe SbiTOBbix otxoaob b r. HBaHOBO b 1992 r. (EopncoBa, 
1993a). 

* Dipsacus fullonum L. (=£>. sylvestris Huds.). — T. HBaHOBO, neHTpajibHan nacTb. 
y MHorooTa^CHoro AOMa, 7 VII2002. OnymeHHbiH h pyAepaubHbiH bha IO^choh EBponw. 
peAxo BbipamHBaeTCH xax AexoparaBHoe pacTeHHe. EjiH^caHinee MecTOHaxo>XAeHHe — 
^[pocnaBcxaH o6ji. (TpeMacoBa, 2002). 

Ambrosia trifida L. — KHHemeMcxHH p-H, Aep. JlyroBoe, y cxuaAa 3epHa nraue- 
4>a6pHXH, oaho Bbicoxoe pacTeHHe c oneHb xpynHbiMH jihctbbmh, b nanajibHOH fyzse 
6 yTOHH 3 anHH, 21 VII 2003, E. EopncoBa, A. EbixoBa. PaHee eAHHHHHbie 3 X 3 eMnjiBpu 
BHAa OTMenajiHCb Ha >x .-a. b ropoAax HBaHOBO h Iliya (EopncoBa, 19936). 

Helianthus lenticularis Dougl. ex Lindl. — T. HBaHOBO, TeppmopHa MyxoMOJibHoro 
xoM 6 HHaTa, y cxnaAOB 3epHa, rpynna BeTBHCTbix 3X3eMmiapoB c pa3BHTbiMH njiOAaMH. 
26 IX 2000. B 2000—2002 rr. TaM >xe OTMeneHbi eAHHHHHbie pacTeHHa. BnepBbie Hafi- 
AeH b 1993 r. Ha >x.-a. nonoTHe b oxp. r. HBaHOBO (EopncoBa, 1996). 
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SUMMARY 

New records of alien plant species are reported, 11 of them being new for the flora of Ivanovo Re¬ 
gion: Panicum ruderale (Kitag.) Chang, Chenopodium aristatum L., Amaranthus powellii S. Wats., 
A. hybridus L., Lepidium sativum L., Poterium sanguisorba L., Vicia varia Host, Anoda cristata (L.) 
Schlecht., Falcaria vulgaris Bemh., Solarium luteum Mill., Dipsacus fullonum L. 


5 EoTaHHMecKHH xypHaji, N° 12, 2004 r. 
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YKa3aH0 MecTOHaxoK^eHHe Stenanthium sachalinense , cHMTaBineroca 3H^eMHKOM o-Ba CaxaJiHH, b Ma- 
TepHKOBOH nacTH ^aju»Hero BocToxa Pocchh. 

KjnoneBbie cJiOBa: Stenanthium sachalinense , Colchicaceae, 3H^eMHK, o-b CaxaJiHH, OMajib- 
ckhh xp. 

Poa Stenanthium (A. Gray) Kunth H3 ceM. Colchicaceae coAepacHT 4 BHAa, pacnpo- 
CTpaHeHHbix b CeBepHOH h IJeHTpaAbHOH AMepmce, h 1 —b Boctohhoh A3hh (Rydberg, 
1990; Paul et al., 1994). Ha pocchhckom JlanbueM Boctokc, Ha o-Be CaxaAHH, oGh- 
TaeT Stenanthium sachalinense F. Schmidt, KOTopbiH BnepBbie Gma cobpaH b 1861 r. 
n. n. Tachom Ha 3anaAHOM noGepeacbe ijeHTpaAbHOH uacra ocTpoBa Ha KaMeHHCTbix 
ocbinax h cKajiax oxpecTHOCTeH Mbica /fya. no3AHee oh 6 bui onncaH O. B. IIImhatom 
(S chmidt, 1869) h CHHTajica 3 hacmhkom CaxaAHHa. B nocjieAHHe AecaraAeTHa nponiAO- 
ro Bexa bha HeoAHOKparao coGnpaAH b ceBepHOH h k»khoh nacrax ocTpoBa. PacTeT b 
ropHO-AecHOM notice, npeHMymecTBeHHO Ha cxaAax hah meGHHCTbix ocbinax noA hhmh, 
name BCTpenaeTca b noace KaMeHHo6epe30Bbix AecoB c oabxobhhkom h KeApoBbiM CTAa- 
hhkom b npeAeAax bbicot ot 300—400 ao 700—800 m HaA yp. m. (EapxaAOB, 1987). 

Bo BpeMA 3KCneAHIJHOHHbIX paGOT 3KOAOrO~4)AOpHCTHHeCKOrO OTpAAa HHCTHTyra 

boahmx h 3 KOAorHHecKHx npoGAeM (HB3n) ffBO PAH b hk>hc 2001 r. bha Gma oGHa- 
pyaceH Ha OMaAbcxoM xp. (panoH hm. Hoahhm OcnneHKo XaGapoBCxoro xpaa), Ha ioac- 
hom CKAOHe BOAopa3AeAa HeGoAbuiHx boaotokob BoAbmoH KyaH — OhihGoahwh (Gac- 
ceiiH HHACHero TeneHHA p. AMryHb). Stenanthium sachalinense oGmaeT 3Aecb b npeAe¬ 
Aax BbicoT 450—550 m HaA yp. m., Ha onyuiKax pa3peaceHHbix AHCTBeHHHHHO-AyGoBbix 
AecoB. 3AH4>HKaTop hx— Quercus mongolica Fisch. ex Ledeb. HMeeT xypraHHO-nopoc- 
AeBoe npoHCXOACAeHHe, noBpeacAeH HeoAHOKparabiMH noacapaMH, ero cpeAHaa BbicoTa 
cocTaBAaeT 8 m, npn AwaMeTpe 11 cm, bosoGhobachhc HeyAOBAeTBopHTeAbHoe. B co- 
oGmecTBe HaMenaeTca CMeHa AyGa Larix cajanderi Mayr. 

B KycTapHHKOBOM apyce npeoGAaAaeT Pinus pumila (Pall.) Regel, cahhhhho OTMe- 
neHbi \ Duschekia fruticosa (Rupr.) Pouzar, Rosa amblyotis C. A. Mey., Spiraea me¬ 
dia Franz Schmidt, Juniperus sibirica Burgsd., Rhododendron dauricum L. 

B npeAeAax npoGHOH nAomaAH oTMeHeHa HeoAHopoAHOCTb TpaBAHoro apyca: b 
«OKH ax» npeoGAaAaeT Carex amgunensis F. Schmidt c yHacraeM Lupinasterpentaphyl- 
lus Moench, Convallaria keiskei Miq., Dianthus superbus L., Geranium erianthum DC., 
Adenophora sublata Kom., Aquilegia parfiflora Ledeb., Adonis amurensis Regel et 
Radde, Lilium pensylvanicum Ker-Gawl., Sedum middendorfianum Maxim., Artemisia 
gmelinii Web. 

Ha ynacTKax, rAe 6ah3ko 3aAeraiOT xopeHHbie nopoAbi, Ha iucGhhctom acaiobhh 
oGbiHHbi: Ajania pallasiana (Fisch. ex Bess.) Poljak, Antennaria dioica (L.) Gaertn.. 
Allium maximowiczii Regel, Scorzonera radiata Fisch. ex Ledeb., Potentilla fragarioi- 
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des L., Galium verum L., Saxifraga bronchialis L., Kitagawia terebinthaceae (Fisch. 
ex Spreng.) M. Pimen. h Ap. 

MecToo6HTaHHe Stenanthium sachalinense Ha MaTepmce OTJiHHaeTCa no cbohm kjih- 
MaranecKHM ycjiOBHflM ot caxajinHCKnx. Xoth paccTOHHne ao ocTpoBa cocTaBjiaeT no 
npaMon 250 km, Koo^^ni^neHT yBjiamieHHa Ha OMajibCKOM xp. b 2 pa3a HH^ce, neM 
Ha no6epe>Kbe TaTapcxoro npojiHBa (rieTpoe it #p., 2000). 

HH3KoropHbin pejibetJ) xpe6Ta n BbicoKne noKa3aTejin Teruioo6ecneHeHHocTH k»k- 
HblX CKJIOHOB 5JBJ1BIOTCB 6jiarOnpHflTHblM (j)aKTOpOM AJW pa3BHTHB IHHpOKOJIHCTBeHHOH 
(})opMauMH H3 MOHroJibCKoro Ay6a, oGecneHHBaTomen, KaK h Betula lanata Ha Caxajin- 
He, b CBoeM nojiore cymecTBOBaHne peitKoro BH/ia. 

B CBH3H c TeM hto MecTOo6nTaHHe Stenanthium sachalinense noABep^ceHO B03flencT- 
bhk) ropHonpoMbinuieHHoro npejuipnarafl, HaxoAflmeroca b OaccenHe pynbB OhihGoh- 
Hbin, HeoOxoAHMa opraHH3auHB naMBTHHKa npnpoAbi n iiohckh HOBbix MecTOoGnTaHnn 
3Toro BH^a Ha OMajibCKOM xp. 


Bjiaro^apHOCTH 

Abtop npn3HaTejieH B. K). BapKajiOBy 3a CBe/jeHHB no 3KOJiornn caxajinHCKon no- 
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SUMMARY 

A new locality of Stenanthium sachalinense , which was earlier considered an endemic to Sakhalin 
Island, has been found in the continental Russian Far East. 
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CxaxbJi nocBjimeHa >kh3hh h aeflxejibHocxH JleoHH^a AHflpeeBHHa UlKOpOaxoBa (1884—1972) — bha- 
Horo 6oTaHHKa-3KOJiora, rHjipoOHOJiora, ajibrojiora h MHKonora, oflHoro H3 co3naxejieH oxenecxBeHHOH ca- 
HHXapHOH THZlpo6HOnOrHH. 

KjiioneBbie cjiOBa: Hcxopwa HayKH, ajibrojionw, mhkojioxhh, caHHxapHaa rH,apo6HOJiorH5i, jihmho- 
Jionw. 

B 2004 r. HcnojiHfleTCH 120 JieT co aha po^cachhh JleoHH^a AH^peeBHHa IHxopGa- 
TOBa — oflHoro m 3 ocHOBaTeneH caHHTapHOH rHApoGHOJiornn b Pocchh, BHecmero 3Ha- 
HHTeJIbHBIH BKJiaA B p33BHTHe OTCHeCTBCHHOH aJIbrOJIOTHH, MHXOJIOTHH H BO.ZJHOH 3XO- 
JIOTHH. 

Jl. A. IIlKopGaTOB po^HJic^ 2 Maa (19 anpejra ct. cthjia) 1884 r. b cejie HoBO-Tpomj- 
Koe Kypcxon ryGepHHH b ceMbe ynHTejia. CaMOCTOBTejibHyio mi3Hb Hanaji b 9 JieT, 
nocTynHB b CyMCKyio AnexcaH^poBCxyK) rHMHa3HK>. B 1903 r. Jl. A. okohhhji raMHa- 
3HK) c cepe6p«HOH Me^ajibio h nocTynHji b HMnepaTopcxHH XapbxoBCxnii yHHBepcH- 
TeT Ha ecTecTBeHHoe oxzjejieHHe (J)H3HXo-MaTeMaTHHecxoro (JiaxyjibTeTa. Oh cneijHa- 
JIH3HpOBaJICH Ha OTAeJieHHH MOp4>OJ10rHH H CHCTeMaTHKH paCTeHHH, B03niaBJI5ieM0M 
npoif). B. M. ApHOJib^H. Jl. A. LLIxopGaTOB 6biJi nepBbiM CTyzjeHTOM, BbinojiHHBHiHM 
AHiuiOMHyK) paGoTy no# pyxoBO^CTBOM mojioaoto npo(J>eccopa. BjiH3Koe oGmeHne c 
ceMbew ApHOJib^H, npeACTaBJiflBHieH jiyninne TpaAHijHH mockobckoh npo(J)eccypbi, oxa- 
3ano Gojibmoe bjihhhhc Ha (JiopMHpoBaHHe jihhhocth JL A. LliKop6aTOBa xa k pyccxo- 
ro HHTejuiHreHTa. 

Ha CTapuiHx xypcax Jl. A. cneunajiH3HpyeTC5i b o6jiacra ijHTOjiorHH h 3M6pnojio- 
niH BbicuiHX pacTeHHH. Ero AnmiOMHafl pa6oTa «napTeHoreHeraHecxoe h anoraMHoe 
pa3BHTHe y ijBeTxoBbix pacTeHHH. LteyneHHe hctophh pa3BHTHH y Taraxacum offici¬ 
nale Wigg.» no CBoen TeMaTHxe HaxoAHjiacb b to BpeMJi Ha nepe^HeM xpae pa3BHTH* 
6oTaHHXH h reHeraxH. OnyOnuxoBaHHaa no pe3yjibTaTaM nccjieAOBaHHH CTaTba (LLIxop- 
6aTOB, 1912a) nojiynHJia Bbicoxyio oueHxy cneunajiHCTOB h £a>xe nepe3 70 JieT nocjie ee 
BbinojiHeHHH npo^ojDxajia uHTnpoBaTbca (Xoxjiob h Ap., 1978). 

B 1908 r. Jl. A. oxohhhji yHHBepcnTeT c AHmioMOM nepBon CTenemi h CTan accn- 
CTeHTOM xa^e^pbi 6oTaHnxn XapbxoBCxnx Bbicninx >xeHCxnx xypcoB 06mecTBa Tpyoa- 
mnxca >xeHniHH. C 1910 r. oh accncTeHT xa(j)e,npbi 6oTaHHXH HMnepaTopcxoro Xapb- 
xobcxoto yHHBepcHTeTa, r^e ocTaBjieH ajia no^roTOBxn x npo(J>eccopcxoMy 3BaHHio. 
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B 1916 r. oh ycnewHo BbiAep>xaji MarHCTepcxHH 3X3aMeH h H36paH npHBaT-AoijeHTOM. 
B nepnoA 1916—1920 rr. HHTan nexijHH Ha Bwcuihx neAarorHnecxHX Kypcax h b Oap- 
MaueBTHHeCKOM HHCTHTyTe. 

B 1911 r. JI. A. npoxoAHJi cra>XHpOBxy b HHCTHTyre (jnoiiojiorHH paereHHH npn BeH- 
ckom yHHBepcHTeTe y BbiAaiomerocfl aBCTpHHCxoro 6oTaHHxa-(|)H3HOJiora TaHca Mojih- 
rna (Hans Molisch). B xo/ie pa3pa6oTKH mctoahx Huerbix KyjibTyp JI. A. o6Hapy^CHJi 
HOBbiH opraHH3M Gemmophora purpurascens , KOTopbifi 6biJi onncaH xax hobbih bha h 
poA ceM. Mucedinaceae nop^AKa Hyphomycetes (Fungi imperfecti). JI. A. LLlKop6aTOB 
noApoGHo H3yHHji o6Hapy^ceHHbiH opraHH3M h BbiAejiaeMbm hm nnrMeHT (LLIxopGaTOB, 
19126, Schkorbatow 1912). 

nocne B03BpameHMH H3 BeHbi JI. A. ynacTBOBaji b opraHH3au,HH 6HOJiorHHecxoH 
CTaHi^HH Ha p. CeBepcKHH JXohqu,. C Hanajia 1916 r. oh hjich Komhcchh no co3A<ihhk) 
6HOCTaHUHH, TOp^CeCTBeHHO OTKpbITOH 11 HlOJIfl 1917 T. C MapTa 1917 r. OH HJieH XO- 
MHTeTa no 3aBeAOBaHHio CTaHunen (Aphojibah, 1918). B th/Kcjiom 1919 r. nocne OTbe3- 
Aa B. M. ApHOJib^n Ha ior JI. A. IIlKopGaTOB ciaji ee AnpexTopoM h ocTaBanca Ha 3tom 
nocTy ao Toro MOMerna, xor^a OHa Bonuia b cocTaB 6iiojiornHecKoro (JmxyjibTeTa Xapb- 
KOBCKoro yHHBepcnTeTa (1952 r.). 3a 3th roAbi Aaa>KAbi — nocjie rpa>XAaHCX0H h bto- 

pon MHpOBOH BOHH-eMy npHHIJIOCb npaXTHHeCXH 3aHOBO BOCCTaHaBJIHBaTb H OTCTpaH- 

BaTb CeBepo-^OHeuKyio 6HOJiorHHecxyio CTamjHK) (IIlKopbaTOB, 1955). 

B KOHue 1919 r. JI. A. 6bm Ha3HaneH 3aBeAyiomHM Ka(J)eApon 6oTaHHKH XapbxoBexo- 
ro yHHBepcHTeTa, nepenMeHOBaHHoro b 1920 r. b AxaAeMHio TeopeTHHecxnx 3HaHHH h 
npeo6pa30BaHHoro b 1921 r. b XapbxoBCXHH HHcnnyr HapoAHoro o6pa30BaHHfl (XHHO). 
KpoMe Toro, b 1919 r. JI. A. IHxopGaTOB 6mji H36paH npo^eccopoM h 3aBeAyK>mnM xa- 
4>eApon 6oTaHHKn XapbKOBCKoro >xeHCxoro MeAHUHHcxoro HHCTHTyTa h Ka^eApofi 
MOp(j)OJIOrHH n CHCTeMaTHKH paCTCHHH XapbKOBCKOFO (JmpMaijeBTHHeCXOrO HHCTHTyTa. 

B ropoAe 6e3 TonjiHBa h ajiexTpHnecTBa, npn MH3epHOM (jwHaHcnpoBaHHH, xorAa 
JI. A. 3aHacTyio npnxoAHjiocb rojiOAaTb, oh BMecTe c HecKOJibKHMH C0TpyAHHxaMH-3H- 
Ty3nacTaMH iibiTaeTca coxpaHHTb EoTaHHnecxHH caA, HaxoAHBinHHoi noA yrpo3on pa- 
3opeHH5i, Tax xax ropo^caHe nbiTajiHCb pacTanjHTb AepeBHHHyK) orpaAy h Bbipy6nTb yHH- 
xajibHbie AepeBbH Ha ApoBa. Bee TonjiHBO nuio Ha o6orpeB opaH>xepeH, npn otom JI. A., 
xBaprapa xoToporo 6buia pexBH3npoBaHa, caM >xhji b HeoTanjiHBaeMOM noMemeHHn 
XapbxoBcxoro GoTaHHnecxoro HHCTHTyTa. 

YAHBHTejibHee Bcero to, hto b 3thx ycjioBnax JI. A. coxpainiji onTHMH3M h npoAOJi- 
>xaji HanaToe hm b 1912 r. H3yHeHHe boahbix rpH6oB (LLIxopGaTOB, 1914). Pe3yjibTaTbi 
HCCJieAOBaHHH boahmx rpH6oB ccm. Saprolegniaceae h CHHe3eJieHbix BOAopocjien oh 
AOJio>xhji Ha BcepoccHHCxoM ci>e3Ae 6oTaHHxoB b neTporpaAe b 1921 r. (LQxopGaTOB, 
1921a — b). H3yneHHe (Jjhxomhuctob npeACTaBJumo Gojibinon TeoperaHecxHH HHTepec: 
B TO BpeMH OHH 6bIJlH HCAOCTaTOHHO H3yHeHbI Aa>Xe B CHCTeMaTHHeCXOM OTHOIIieHHH. 
A o noHBjieHHH pa6oTbi JI. A. LLIxop6aTOBa AaHHbie no BbicniHM (J)HXOMHn,eTaM, h b nep- 
Byio onepeAb no rpynne Saprolegnineae , non™ nojiHocTbio OTcyTCTBOBajiH He TOJib- 
XO AFW TeppHTOpHH YxpaHHbl, HO H J\Jl% POCCHH. B pe3yjIbTaTe HCCJieAOBaHHH 1912— 
1923 rr. 6mjio H3yneHO 13 bhaob canpojierHHeBbix, cpeAH xoTopbix ycTaHOBjieHbi 5 ho- 
Bbix pa3H0BHAH0CTeH (IIIxop6aTOB, 1923a; LUxop6aTOB, 1925; IHxop6aTOB, 19276). Bbi- 
jio noxa3aHo, hto Me>XAy yxpanHCXHMH h 3anaAHoeBponeHCXHMH, a Tax>xe aMepnxaH- 
cxhmh npeACTaBHTejiHMH canpojierHHeBbix Ha6jnoAaiOTC5i cymecTBeHHbie pa3jiHHH5i. 

nepnoA Hanana 1920-x toaob xapaxTepH3yeTca po>KAeHHeM hobmx HaynHbix opra- 
HH3auHH no HHHijHaTHBe caMHX yneHbix. B 1920 r. 6 wji opraHH30BaH XapbxoBCXHH 6o- 
TaHHHeCXHH HHCTHTyT, o6l>eAHHHBIIIHH OCTaBIHHXCfl B XapbXOBe GoTaHHXOB. /],HpeXTO- 
poM BoTaHHneexoro HHCTHTyTa 6biJi H36paH JI. A. BamibiM 3 bchom HaynHOH Aejrrejib- 
hocth HHCTHTyTa 6buiH ceMHHapbi, He npepbiBaionxHeca Aa>xe b caMbie T^^cejibie roAbi 
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(IIlKop 6 aTOB, JIaBpeHKo, 1924). Hhcthtyt nrpaji BajxHyio ponb b HayHHOH >xh 3 hh Yxpa- 
HHbl, nOCKOJIBKy 6 BIJI e^HHCTBeHHblM JieMCTByiOLUIiM 60 TaHHHeCKHM I^eHTpOM C oSlUHp- 
HOH HayHHOH GhGjIHOTCXOH. B COCTaB MHCTHTyTa BXOAHJI BOTaHHHeCKHH CaA yHHBepCH- 
TeTa. B 1922 r. JI. A. 6 biJi Ha 3 HaneH AHpexTopoM BoTaHHHecKoro ca^a. 

B Hanane 1924 r. HanajiHCB hhctkh cTyAeHHecxoro cocTaBa c HCXjnoneHHeM npeA- 
CTaBHTejieH «3KcnjiyaTaTopcKHx KJiaccoB». JI. A. HIxop6aTOB, aKTHBHO BbiCTynaBiiiHH 
npoTHB 3Toro, a Tax>xe nporaB CHH>xeHini ypoBHa o6pa30BaHHJi, 6biJi oGtJiBjieH «6yp- 
>Kya3HbiM yneHbiM». B pe3yjibTaTe b XMHO cjio^KHJiacb TJDKejiaa ajih JI. A. Mopajib- 
Ha^ oGcTaHOBKa, OAHaxo oh npoAOjman OTKpbiTO oTCTaHBaTb CBoe MHeHne. B 1926 r. 
«CTpoiiTHBbiH» npo(j)eccop 6bui BbiHy^jieH otohth ot ne^aroranecKOH AesnrejibHOCTH 
b XHHO. 

Eme b Hanajie 1920-x toaob JI. A. H36paji b xanecTBe o6i>exTOB cbohx HccjieAOBaHHH 
MHKpoopraHH3Mbi, KOTopbie h Tenepb, no npomecTBHH 80 jieT, Bbi3biBaiOT noBbimeHHbiH 
HHTepec b cbh3h c npoGjieMaMH aHTponoreHHoro 3arpfl3HeHHJi. Pchb hact o BnepBbie 
onncaHHbix hm BHAax CHHe3ejieHbix BOAopocjien. Tax, HanpHMep, Anabaena ucraini- 
ca Schkorbatow cnocoGHa JierKO MyrapoBaTb no a achctbhcm TexHoreHHbix (JmxTopoB 
(Ledec et al., 1997). HccjieAOBaHHH, npoBe^eHHbie nocjie aBapHH 1986 r. Ha HepHO- 
GbiJibCKOH aTOMHOH CTaHUHH, noKa3ajiH, hto ajm 3Toro opraHH3MaxapaKTepHo Haxoiuie- 
HHe u;e3HH (Avery et al., 1992). JI. A. Gbijih o6Hapy>xeHbi 4 hobbix bhjxsl h 2 pa3HOBHAHO- 
cth CHHe3ejieHbix BOAopocjien (LLlKopGaTOB, 19236; IIIxop6aTOB, 1927b), onncaH ho- 
bbih opraHH3M H3 ceMencTBa BOJibBOKcoBbix (LLlKopGaTOB, 19216; LLlKopGaTOB, 1923b; 
Schkorbatow, 1926; IIlKopGaTOB, 1927a). Bcero hm onncaHO 29 hobhx TaKcoHOB boao- 
pocjien h rpn6oB, b tom HHCJie CHHe3ejieHbix — 10,3BrjieHOBbix — 3,3ejieHbix BOAopoc- 
jieii — 8. BnepBbie JI. A. LLlKop6aTOBbiM (UIxopGaTOB, 1927b) onncaHO HBjieHHe Tax 
Ha3biBaeMoro «ijBeTeHH5i Ha rjiy6HHe». 

IIocTeneHHO HaynHbie HHTepecbi JI. A. nepeMemajmcb b oGnacTb H 3 yneHHfl boao- 
pocneH h boahbix rpnGoB b axoJiorHHecxoM acnexTe. Oh o6pamaeT BHHMaHHe Ha Bonpo- 
Cbl BJIHflHHfl 3arp«3HeHHH BOABI Ha COCTaB MHXpO(J)JIOpbI, HHieT HaHGoJiee HyBCTBHTeJIb- 
Hbie opraHH3Mbi, xoTopbie motjih 6 bi 6bitb Hcnojib30BaHbi xax HHAHxaTopBi xanecTBa bo- 
Abi. C ApyroH CTopoHbi, oh nbiTaeTca bbhichhtb, xax pa3JiHHHbie npeACTaBHTejiH boahoh 
4>jiopbi h 4>ayHbi MoryT axTHBHo bjihatb Ha xanecTBO boabi, oHHmaTb ee ot npoMbmuieH- 
Hbix h 6 biTOBbix npHMecen. CoGpaHHbiH b Hanane 1920-x foaob Marepnaji o cb«3h mhx- 
potfmopbi h CTeneHH 3arpji3HeHHJi pex jier b ocHOBy ctbtbh «0 pacnpocTpaHeHHH CHHe- 
3 ejieHbix opraHH 3 MOB b chctcmc pex XapbxoB— Yam— CeBepcxHH JXohqix. 3tk>a x bo- 
npocy o 3 arpfl 3 iweMOCTH pex» (UIxop 6 aTOB, 1925). 

B xoAe AaJibHeHmero pa3BHTHJi otoh TeMaraxH oh pa3pa6aTbiBaeT HaynHyio npo- 
rpaMMy xoMnjiexcHoro H3yneHHH boahoh (jmopBi h (jmyHH b HenocpeACTBeHHOH cb«3h 
co cpeAOH ee oGHTaHHH. Tojibxo xoMnjiexcHbiH noAXOA, coneTaHHe rHApo 6 HOJiorHHe- 
CXHX HCCJieAOBaHHH C rHApOXHMHHeCXHMH, CaHHTapHO-GHOJIOrHHeCXHMH H 6 aXTepHO- 
jiornHecxHMH MorjiH AaTb BnojiHe AOCTOBepHbie cbcachh)! o CTeneHH 3arp«3HeHHH boao- 
eMOB. Co3AaHHe HaAe>KHbix mctoaob xoHTpojifl xanecTBa boabi 6 biJio tojibxo nepBbiM 
rnaroM, cjieAyiomHM Gbijio H3yneHHe peaxijHH oTAejibHbix npeACTaBHTejien boahoh 
(Jijiopbi Ha cTeneHb h xapaxTep 3arpji3HeHHfl boabi, nccjieAOBaHHe npoijeccoB caMoonn- 
IHeHHH BOAOeMOB. 

CymecTBOBaBinaa b XapbxoBe b Hanajie 1920-x toaob npaxTHnecxaa 3aAana o 6 ec- 
neneHM ropoAa nHTbeBOH boaoh h hcoGxoahmoctb xohtpojiji ee xanecTBa npHBjiexjiH 
BHHMaHHe JI. A. xax rHApo 6 HOJiora. OceHbio 1924 r., nocjie AOXjiaAa JI. A. IIIxop 6 aTO- 
Ba b TocnjiaHe, Bonpoc 4>HHaHCHpoBaHM pa 6 oT no xoMnjiexcHOMy HccjieAOBaHHio pex 
XapbxoBinHHbi Sbiji, HaxoHeu, perneH. JI. A. opraHH30Baji rpynny yneHbix, c 3 HTy 3 Ha 3 - 
mom b3hbhihxch 3a Aejio. 3tot xojuiexTHB h hbhjich ochoboh nepBoro b YxpaHHe neH'ipa 
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caHHTapHO-rHApoSHOJiorHHecKHx nccjieAOBaHHH, H3Becraoro KaK Komhcchh no caHH- 
TapHO-6noJiorHHecKOMy oGcueAOBaHHio p. CeBepcxnn /JoHen; m ero npHTOxoB, npeAce- 
AaTejieM KOTopon 6bui JI. A. Pe3yjibTaTbi npoBe^eHHbix nccjieAOBaHHH Gmjih onyGjm- 
KOBaHbi b AByx TOMax TpyaoB Komhcchh (IllKop6aTOB, 1926a, 6; IIIxopGaTOB, 1928). 
B 3toh (JjyHAaMeHTajibHon pa6oTe coAep^caTca OHepx npnpoAHbix ycjiOBnn 6accenHa 
p. CeBepcKHH fl,OHeu, pe3yjibTaTbi ruApoGnoJiorHHecxHX m niApoxuMHHecxnx hccjicao- 
BaHHH, onncaHHH hobbix MeTOAHK oneHKH KanecTBa boabi, pa3pa6oTaaHbiH JI. A. hobwh 
M eTOA KOJiHHecTBeHHoro yneTa (J)MTonjiaHKTOHa, nonpaBKii ii AoriojiHeHira k niKane ca- 
npoSHOCTH KojiKBHTua h MapccoHa. HccjieAOBaHM no3BOJiiuiH oueunTb CTeneHb 3a- 
rpfl3HeHHfl h 34>4>eKTHBHOCTb npoijeccoB caMOOHHmeHHH pex, cnpoeKTHpoBaTb xapb- 
kobckhh BOAonpoBOA- IIo cBoeMy o6i>eMy, MeTOAHxe, TiuaTejibHocTH npoBeAeHHfl h 
B a)KHOMy npaKTHHecKOMy 3HaMeHHio pa6oTa no oGcjieAOBamuo CeBepcKoro /}oHija ao 
chx nop cjiy^KHT npnMepoM aji« npOBeAemw pa6oT noAoGaoro rana. Boxpyr JI. A. 
c^opMnpoBajiCH xpyr yHeHbix-rnApoGnoJioroB, hack h AenTejibHOCTb KOTopbix 0Ka3anH 
pemaiomee bjihahhc Ha pa3BHTne rnApo6HOJiorHH b YxpanHe. 

B Hanajie 1930-x toaob, b nepnoA hhtchchbhoh HHAycTpnajnmuHH, HeoGxoAHMocTb 
pemeHM oxojiorHHecxHx npo6jieM CTaHOBHTca ohcbmahoh. B 1931 r. Ha 6a3e OTAejia 
XapbKOBCKoro caHHTapHo-GaxTepHOJiorHHecxoro HHCTHTyra hm. MenHuxoBa npu axTHB- 
hom ynacTHH JI. A. IIIxopGaTOBa 6mji opraHH 30 BaH BceyxpaHHCXHH HHCTHTyT xoMMy- 
HajibHOH rarHeHbi (YHKr), b kotopom oh ocHOBan otacji caHHTapHOH rHApo6nojiorHH. 
3Aecb JI. A. IIlKop6aTOB 3aHHMajicn BonpocaMH tokchhhocth npoMbinuieHHbix ctokob 
h HaMenaji npaxranecxHe Mepbi no yjiynuieHHK) caHHTapHoro coctohhhh pex h 03ep 
/JoHGacca (IIlKop6aTOB, 1936). B 1932—1934 rr. JI. A. opramooBan oxcneAHijHH Ha 
KapjioBcxoe, OjibxoBCKoe, JlyraHCKoe h rpHiiiHHCxoe BOAoxpaHHJiHma ajm H3yneHHH 
nocjieACTBHH peryjiHpoBaHHH CTOxa pex. Oh He tojibxo onwcbiBaji npoHCxoA^mne noA 
BjiMHHeM rHApoTexHHHecxHx coopy>xeHHH nepeMeHbi b GHOJiorHnecxoM pe^CHMe pex, 
ho h pexoMeHAOBan Mepbi 6opb6bi c B03HHxaiomHMH He)xejiaTejibHbiMH abjichhamh, Ta- 
xhmh xax «ABeTeHHe boabi». Pe3yjibTaTbi npoBeAeHHbix pa6oT o6o6meHbi b XHHre «Bo- 
AOxpaHHjiHina ,B(oH6acca» (IIIxop6aTOB h Ap., 1937). B 1933—1940 rr. Gbuih Taxace npo- 
BeAeHbi xoMnjiexcHbie HccjieAOBaHHe boaoc6ophhxob h BOAonpoBOAHOH cera r. Xapb- 
xoBa. LLlHpoxoMaciiiTa6Hbie HccjieAOBaHiw conpoBOHCAaJiHCb nocraHOBxoH JiaGopaTopHbix 
onbiTOB no BbmcHeHHK) pojih ocaAKOB, o6pa3yiomHXCH b BOAonpoBOAHOH cera, xax cpeAbi 
oOHTaHHH HexoTopbix opraHH3MOB (IIIxopGaTOB, 1940a, 6; IIIxopGaTOB, CoGojicb, 1940). 

B 1943 r., nocjie ocbo6ohcachhh XapbxoBa, npo(j). JI. A. IIIxopGaTOB B03rjiaBHJi 
xacjieApy hh3ihhx pacTeHHH XrY . Btopoh pa3 npHimiocb eMy 3aHOBO BOCCTaHaBJiHBaTb 
xa(j>eApy h GHOCTaHUHio, xax h b ABaAnarae toabi, npaxranecxH c Hyjra. 

B nocjieBoeHHbin nepnoA JI. A. 3aHHMancfl o6uuhmh BonpocaMH ranojiorHH boao- 
eMOB h peraoHajibHon JiHMHOJiorHH. CpeAH JiHMHOJioraHecxnx paGoT cjieAyeT otmcthtb 
MHorojieTHee H3yHemie 03. JleGeAHH (IIIxopGaTOB, 1940b) h HccjieAOBaHHe 03. Bejioro 
(IIIxopGaTOB, 1956a). B nocjieAHen pa6oTe o6o6meHbi H3MeHeHH5i nnaHXTOHa 03epa Ha 
npoT^eHHH 35 JieT, onncaHo 208 bhaob BOAopocJien. JI. A. IIIxopGaTOB jiioGhji Tma- 
TejIbHOCTb H oGCTOflTCJIbHOCTb, 3TH 7KQ XaneCTBa OH npHBHBaJI CBOHM yneHHXaM. 

B CBH3H c pa3BepHyBiiiHMCfl b 1950-e roAti CTponrejibCTBOM T3C Ha Gojibiiinx h Ma- 
Jibix pexax bo3hhx Bonpoc nporH03HpoBaHH5i H3MeHeHHH GnojiornHecxoro h ruApoxn- 
MHHecxoro peacHMa pex npn ncxyccTBeHHOM peryjiHpoBaHHH CTOxa. JI. A. opraHH30Baji 
xoMnjiexcHoe HccjieAOBaHHe pex nepeA co3AaHHeM KaxoBexoro h KpacHoocxojibcxoro 
BOAOxpaHHjiHin (IIIxopGaTOB, 19566; IIIxopGaTOB, 1959a). EcrecTBeHHbiM npoAOJi^e- 
HHeM yxasaHHbix pa6oT HBHJiHCb 3xcneAHUHH 1958—1961 rr. no H3yneHHK) oxonornn 

BHOBb 06pa30BaHHbIX BOAOXpaHHJIHIA B YxpaHHe, B XOTOpbIX HCCJieAOBaJiaCb AHHaMHXa 
H3MeHeHHH MHxpo^jjiopbi h MHxpo^ayHbi, nocjieAOBaTejibHo npocjie>xHBajiHCb 3axoHo- 
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MepHOCTH (J)opMHpoBaHHH ecTecTBeHHbix BO^Hbix 6houcho30b b npoijecce npeBpame- 
HH5i peKH b KpyriHoe Bo^oxpaHHjmme (LLlKop6aTOB, 1965). 

B 1962 r. JT. A. Bbimeji Ha neHcmo, ho npojjoJDKaji pa6oTaTb Ha# cocTaBJieHHeM 
KJiaccHnecKoro «Onpe#eJieHHfl npecHOBO^Hbix Bo^opocjieii CCCP» (UlKop6aTOB h j\ p., 
19596), He yTpaTHBmero CBoeii HaynHOH uchhocth jx o Hamero BpeMeHH. KpoMe Toro, 
oh pa6oTaji b XapbKOBCKOM oiTjejieHHH BcecoK)3Horo rH^po6HOJiorHHecKoro oGmecTBa 
AH CCCP, opraHH30BaHHoro no ero HHHimaTHBe b 1951 r., GeccMeHHbiM npeAce^aTe- 
jieM KOToporo oh 6biJi £0 nocjie.a.HHx ahch CBoeii >kh3hh. 

6 Maa 1972 r. JI. A. LLlKop6aTOB CKoponocnmHO CKOHHajica ot kpoboh3jihhhhh 

B M03r. 

By^ynn o^hhm m 3 co3AaTejieii OTeHecTBeHHofi caHMTapHOH rHApo6HOJiorHH, Jleo- 
hha AHApeeBHH IlJKopSaTOB ocTaBHJi Hayxe okojio 40 pa6oT h Bocnmaji MHoro yneHH- 
kob. B HeM 3pyAHUHH KpynHoro yneHoro, Hecmero Tpa^Hunn crapon yHHBepcHTeTCKOH 
uiKOJibi, coneTajiacb co ckpomhoctbio h AyuieBHbiM bnaropoACTBOM. /}a>Ke b caMbie ,zjpa- 
MaraHecKHe MOMeHTbi Hameii hctophh, Korzia, Ka3anocb 6bi, Hy>KHO 6buio AyMaTb o 
CBoeM BbDKHBaHHH, oh cnacan BoTaHHnecKHH cajx, opamxepeH, 6H0CTaHijHK), a rjiaB- 
Hoe — 6opojicfl 3a coxpaHeHHe HaynHbix, sthhcckhx h ne/iarorH4ecKHx Tpa^HUHH yHH- 
BepcHTeTa xa k xpaMa Hayxm Hmh JleoHH^a AmipeeBHHa IllKop6aTOBa 3aHHMaeT jxo- 
CTOHHOe MeCTO B HCTOpHH OTeneCTBCHHOH 60 TaHHKH. 

CnHCOK HOBbIX TaKCOHOB, OIIHCaHHblX JI. A. UlKOp6aTOBbIM 

Gemmophora purpu ascens (nov. gen. et. sp.) 

Saprolegnia monoica var. ocellata Schkorbatow (nov. var.) 

S . monoica var. tortipes Schkorbatow (nov. var.) 

S. variabilis var. charkoviensis Schkorbatow (nov. var.) 

Achlya racemosa var. stelligera f. polyspora Schkorbatow (nov. forma) 

A. oligocantha var. brevispina Schkorbatow (nov. var.) 

A. braunii var. mindeni Schkorbatow (nov. var.) 

Chlamydosphaera korschikowi Schkorbatow (nov. gen. et. sp.) 

Anabaena scheremetievi var. incurvata f. ovalispora Schkorbatow (nov. forma) 

A. spiroides var. ukrainica Schkorbatow (nov. var.) 

A. hassalii f. brevispora Schkorbatow (nov. forma) 

Cylindrospermum fluviaticum Schkorbatow (sp. nov.) 

Lyngbya kryptovaginata Schkorbatow (sp. nov.) 

Oscillatoria tenuis var. nigra Schkorbatow (nov. var.) 

O. limosa var. disperso-granulata Schkorbatow (nov. var.) 

O. nidita Schkorbatow (sp. nov.) 

Merismopedia insignis Schkorbatow (sp. nov.) 

Trachelomonas globularis var. collaris Schkorbatow (nov. var.) 

T. spirillifera Schkorbatow (sp. nov.) 

Tetraedron cervicornis Schkorbatow (sp. nov.) 

Cosmarium boeckii var. minor Schkorbatow (nov. var.) 

C. botrytis var. exiguum Schkorbatow (nov. var.) 

C. laeve var. apunctatum Schkorbatow (nov. var.) 

C. sumtumidum var. clongatum Schkorbatow (nov. var.) 

C. rectangulare var. crassapex Schkorbatow (nov. var.) 

Staurastrum pseudofurcigerum var. lehedinensis Schkorbatow (nov. var.) 

Holopedia irregularis var. diffusa Schkorbatow (nov. var.) 

Gloeotrichia pisum var. mutabilis Schkorbatow (nov. var.) 
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SUMMARY 

The article is devoted to the biography of Leonid Andreyevich Schkorbatow (1884—1972), a no¬ 
table botanical ecologist, hydrobiologist, algologist and mycologist. 
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HeT Hy^bi ^OKa3biBaTb, HacKOJibKO cymecTBeHHa AeTajibHaa HH(j)opMaijHJi o pacTe- 
hhhx KHTaa, HMeiomero c PoccneH BecbMa npoTJDKeHHyio rpaHHuy, jxjul cneitHajiHCTOB, 
BbinoJiHaiomHx MOHorpac|)HHecKHe o6pa6oTKH Tex hjih hhhx TaiccoHOB hjih perHOHajib- 
Hbie peBH3HH, oco6eHHO b a3naTCKOH nacTK CTpaHbi h pecnyGjiHK CHr. Ctojib oue- 
bhaho, hto AocTynHa^ HH^opMauHH Taxoro poAa coBepmeHHo HeAOcraTOHHa. Tojibko 
nonaAaa b OAHy H3 KpynHbix GoTaHHnecKHx GhGjihotck MHpa, mo>kho yGeAHTbca, ckojib 
mhoto onyGjiHKOBaHO KHTancKHMH GoTaHHKaMH 3a nocjieAHHe toabi perHOHajibHbix h 
GoJiee oGiahx oGpaGoTOK (Jmopbi otoh GorareHmeH b GoTaHHnecKOM OTHomeHHH CTpaHbi. 

B Komje 2002 r., nojiynHB HccjieAOBaTeJibCKyK) craneHAHio DA AD (HeMeuicoe 06 - 
mecTBo aicaAeMHHecKHx oGmchob), a hmcji npeKpacHyio B03MO)KHOCTb 6e3 cnemicH nonoji- 
HHTb CBOH 6H6jIHOrpa4>HHeCKHe n03HaHHH O COBpeMeHHbIX «(f)JIOpaX» H GOTaHHHeCKHX 
MOHorpacjiHflx b 6 H 6 jiHOTeKe EoTaHHnecKoro caAa h EoTaHHHecKoro My3ea BepjiHH-fla- 
jieM (Botanischer Garten und Botanisches Museum Berlin-Dahlem). CpeAH mhotohhc- 

JieHHblX HOBbIX H3AaHHH no (jmope OTAeJIbHbIX npOBHHU,HH KHTa«, KOTOpbie 3aHHMaK)T B 
3 toh GnOjiHOTeKe HecKOJibKO iiojiok (GjiaroAapa OTKpbiTOMy AOCTyny k (fioimaM b JiioGoe 
BpeMH ycjioBHH paGoTbi b 3toh GnGjiHOTeKe BejiHKOJienHbie), Moe BHHMaHHe npHBjieKJia 
coBpeMeHHaa MHoroTOMHaa, nojiHrpa(j)HHecKH xopoiuo o^opMJieHHaa, cBOAKa noA Ha- 
3BaHHeM «Higher plants of China» (HPC). B paGoTax OTenecTBeHHbix 6oTaHHKOB, b toh 
hjih hhoh Mepe xacaiomHxca pacreHHH, pacnpocTpaHeHHbix b KHTae, MHe He BCTpena- 
JlOCb CCbUIOK Ha 3TO H3A3HHC BHAHMO, OHO npOCTO OTCyTCTByeT B 6H6jiHOTeKax Pocchh. 

Me^cAy TeM b 3toh mhototomhoh cboakc AeJiaeTca nonbiTKa AaTb coBpeMeHHbiH 
cHHTe3 AaHHbix o (|)Jiope Kma a b uejioM. B onpeAejieHHOM CMbicjie oto ajibTepHaTHBa H3- 
AaBaeMOH cennac aHrjioH3biHHOH «Flora of China», KOTopaa 3aAyMaHa KaK M 0 ACpHH 30 - 
BaHHblH (C yuaCTHeM HHOCTpaHHbIX OKCnepTOB) BapHaHT TOJIbKO HTO 3aKOHHeHHOH «Flo- 

ra Reipublicae Popularis Sinicae» (FRPS ). 

If3AaHHe HPC 3anjiaHHpoBaHO b 13 TOMax (ony 6 jiHKOBaHbi He Bee); HH^ce npHBe- 
AeHbi Gojiee noApoGHbie AaHHbie 06 onyGjiHKOBaHHbix TOMax c Hcnojib30BaHHeM 6a- 
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3w #aHHbix Kew Record of Taxonomic Literature, AOCTynHoii B HHTepHeTe — 
http:/www.rbgkew.org.uk/cgi-bin/bibliographies: 1 — Btyophyta\ 2 — Pterydophyta : 
3 — Gymnospennae h Angiospermae — Magnoliaceae — Eucommiaceae. Fu L. K. & 
Hong T. (eds.). 2000. 757 p.; 4 — Ulmaceae — Clusiaceae. Fu L. K. & Hong T. (eds). 
2000. 745 p.; 5 — Elaeocarpaceae — Diapensiaceae. Fu L. K. & Hong T. (eds.). 2003. 
775 p.; 6 — Sapotaceae — Rosaceae ; 7 — Mimosaceae — Dichopetalaceae. Li P. Q.. 
Fu L. K. & Hong T. (eds.). 2001. 929 p.; 8 — Buxaceae — Apiaceae (AaHHbie npuBe^eHti 
Bbirne); 9 — Loganiciceae — Lamiaceae. Fu L. K., Chen T. Q., Lang K. Y. & Hong T. 
(eds.). 1999. 627 p.; 10 — Phrymaceae — TheIigonaceae\ 11 — Caprifoliaceae — Aste- 
raceae\ 12 — Butomaceae — Poaceae ; 13 — Sparganiaceae—Orchidaceae . Fu L. K. 
& Hong T. (eds.). 2002. 806 p. noKpwToceMeHHbie pacnojiovKeHbi b nopuAKe cncTeMbi 
A. KpOHKBHCTa. nO-BHAMMOMy, K HaCTOflHjeMy BpeMeHH 113A3HO BOCeMb TOMOB. 

Memi HHTepecoBaji b nepByio onepeAb 8-h tom HPC, cOA cp^Kamnn o6pa6oTKy ce- 
MencTBa 30HTHHHbix. XoTfl x nojincTaji b BepjiHHe h ociajibHbie TOMa cboakh, SbiBnme 
b HajinuHH, moh BnenaTJieHHfl ocHOBaHbi npeHMyinecTBeHHO Ha aHajiH3e ototo TOMa, 
TeM 6onee hto Tenepb 6jiaroAapu Jiio6e3HOCTH npocJ)eccopa Hu Zhihao (KyHbMHH), x 
HMeiO B03M0)KH0CTb HaCTO oSpainaTbCfl 3a CnpaBKaMM K 3TOH KHHre. 3T0T TOM BKJlIOHa- 
eT cneAyiomHe 30 ceMeiiCTB: Buxaceae , Pandanaceae , Euphorbiaceae , Rhamnaceae , 
Leeaceae , Vitaceae , Erythroxylaceae , Ixonanthaceae , Linaceae , Malpigiaceae , Polyga- 
laceae, Xanthophyllaceae, Staphyleaceae , Bretschneideriaceae , Sapindaceae , Hippoca- 
stanaceae , Aceraceae , Burseraceae , Anacardiaceae , Simaroubaceae , Coriariaceae, 
Meliaceae , Rutaceae , Zygophyllaceae , Oxalidaceae , Geraniaceae , Tropaeolaceae , 
liaceae h Umbelliferae (Apiaceae), KpynHeiimee b otom TOMe. Balsaminaceae 3 auBJie- 
hw b oniaBJieHHH (no# HOMepoM 174), ho hx o6pa6oTKH HeT. 

MoHorpa(J)H« HPC (pnc. 1, 2) H3AaHa Ha KHTaiiCKOM «3biKe c KpaTKHM aHrjiHHCKHM 
npeAHCJioBHeM cnjiaMH tojibko KHTaiicKHx SoTaHHKOB (6ojiee 140 CHCTeMaraKOB). OHa 
BKjnonaeT ocHOBHbie (okojio 17 000 — He Bee!) bhabi otoh GoraTeiimeH (jmopbi (o6mee 
hhcjio bhaob BbicniHX pacTeHHH (jmopbi KHTau oueHHBaeTca Kax 30 000). HMeioTca 
kjiiohh j\rx onpeAeneHHH poAOB Ka>KAoro ceMencTBa h onpeAejieHHU bhaob HeMOHoran- 
HblX POAOB (Bee Ha KHTaiiCKOM). JXjIX Ka^CAOTO BKJIlOHeHHOrO BHAa HMeeTCfl KpaTKHH HO- 
MeHKJiaTypHbiii naparpatj) co ccbijikoh Ha nepBOonncaHHe h Ba>KHeHiiiHe chhohhmbi 
(MeHbiue neM b FRPS), no KOTopoMy HHTaTejib, He BJiaAeioiAHH KHTaiicKHM jbbikom, mo- 
tkqt 6ojiee hjih MeHee nomiTb, b KaKOM o6i>eMe npHHHMaeTcu tot hjih hhoh bha, a TaK>Ke 
KHTaMcKoe Ha3BaHHe; Apyrne ojicmchtbi xapaKTepncTHKH Ka>KAoro BKjnoneHHoro BH¬ 
Aa — onncaHHe (Ha KHTaiiCKOM x3ukq), pncyHOK (b ochobhom pncyHKH 3aHMCTBOBaHbi 
H3 FRPS; b KOHAe TOMa umqwtcx AonojiHHTejibHO 293 ABerawe (J)OTorpa(J)HH pacTeHHH 
b npnpoAe) h KapTa pacnpocTpaHeHHu b KHTae. 

Ha 3thx KapTax cneAyeT ocTaHOBHTbcu oco6o. no3HaHHe AeTajieii pacnpocTpaHeHHu 
bhaob pacTeHHH b npeAeuax Kwtslx BcerAa npeACTaBjnmo h npeACTaBJiueT npo6neMy mx 

HHOCTpaHHbIX SoTaHHKOB H3-3a JIHHTBHCTHHeCKOrO 6apbepa-Bee OCHOBHbie «(J)JIOpbI» 

nocneAHero BpeMeHH onySjiHKOBaHbi Ha khtbhckom, a othkctkh b repGapHux HeAOCTyn- 
hw 6e3 nepeBOAa cnjiaMH Mecrabix cneAHajiHCTOB, hto AaJiexo He BcerAa bo3mo>kho. 
KapTbi b HPC OTHacTH KaK-To pemaiOT 3Ty npoSjieMy. Ohh BbinonHeHbi Ha CTaHAapT- 
HOH MeJIKOMaCHITaSHOH OCHOBe; Ha HHX nOKa3aHbI rpaHHAbl npOBHHAHH H aBTOHOMHBIX 
paiiOHOB Kman. npH otom b npeAeuax Ka>KAoro paikma hjih npOBHHAHH 3aniTpHXOBaHa 
TOJibKo nacTb TeppHTopHH. TpyAHO noHUTb, ocHOBaH jih TaKoii noxa3 apeaua Ha peajib- 
Hbix repSapHbix kojuickahux (b ashhom TOMe ecTb CBeAemm, hto b npoBHHAHaubHbix h 
A pyrnx repSapnux KHTau xpaHHTca okojio 17 mhjijihohob o6pa3AOB) hjih npocTo OTpa- 
)KaeT npeACTaBJieHHe aBTopoB o6pa6oTOK o AeTajmx pacnpocrpaHeHHfl BHAa no JiHTepa- 
TypHbiM h ApyrHM AaHHbiM. B npeAHCJioBHH OTMenaeTcu, hto Hcnojib30BaHa HH(J)opMa- 
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Phc. 1. THTyjibHbiH jihct 8-ro TOMa «Higher Plants of China». 

Hhr, nocTynHBiiiaR ot mccthlix SoTaHHXOB, h pacnpocTpaHeHHe noKa3aHO no panoHaM 
(county). B o6pa6oTKe 30 hthhhlix b 3tom tomc, KOTopyio r niTyAnpoBaji b cbr3h c pa6o- 
toh Ha^ «3 ohthhhlimh A3hh», ecTb RBHtie 6oTaHHKO-reorpa(J)HHecKHe oiuh6kh. Hanpn- 
Mep, Trachydium roylei , 3hacmhk 3anaAHbix TuMajiaeB, noxa3aH tojilko b Boctohhom 
CH 3aHe n b CwuyaHH. Ectl h eme Hecxojibxo CTpaHHbix apeajiOB — Pleurospermum 
franchetianum, P. davidii , Notopterygium franchetii , Bupleurum triradiatum , B. densi- 
florum , pus ilium, Angelica anomala, Ferula lehmannii , F kirialovii h HexoTopbie 
Apyrne. rio mhothm TaxcoHaM Moe MHeHHe pacxoAHTCR c TpaxTOBXoii aBTopoB o6pa6oT- 
kh (Sheh Menglan, Pu Fating) — xax b oTHomeHnn poAOB (3j\ech hx TpaxTOBxa oneHb 
KOHcepBaTHBHa), Tax h b OTHomeHHH bhaob, ho 3Aecb HeyMecrao o6cy>XAaTb 3 th nacT- 
hocth. OTMeny jihuil, hto Cyclospermum leptophyllum noMemeH ABa>XAbi — noA 3 Thm 
POaom h no jxApium, x xoTopoMy ero paHbine othochjih, h CTpaHHO OTcyTCTBHe b cBOAxe 
po^a Libanotis , x xoTopoMy XHTancxne SoTaHHXH othocrt HeMajio bhaob, no MoeMy 
MHeHHK), xoporno BnHCbiBaiomHxcR b poA Seseli (ho hx HeT h b Seseli). Mor 3aAana b 
3toh peueH3HH cocTORJia b ApyroM — oSpaTHTb BHHMaHHe xojuier Ha none3Hoe h ocho- 
BaTejibHoe H3AaHne no SoraTeiimeH tjwope coceAHen cipaHbi, H3 xoToporo mo>xho nep- 
naTb (nycTb HHorAa h «b nepBOM npH6jiH>xeHHH») AaHHbie j\jm TaxcoHOMHHecxnx peBH- 
3 hh h SoTaHHXo-reorpaiJjHHecxHx conocTaBJieHHH. 
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Phc. 2 . OflHa H 3 CTpaHHU TeKCTa (wacTb o 6 pa 6 oTKH poaa Pentapanax, ceM. Araliaceae). 


BjiaroflapHOCTH 

Xo i iy nooiiarojiapiiTb DAAD 3a iipenocTaBnenne CTiineHnim, Koropaa, b 'mcthocth, 
no3BOJiHJia MHe chjibho Mo.aepinrinpoBart GiioaiiorpacjniHecKoe oDecneHemte no 30H- 
THHHbiM A 3 hh, h npoifieccopa Hu Zhihao 3 a npncwjiKy peneHBiipyeMOM KHiini, a TaioKe 
Pocchhckhh (j)OHfl (])ynaa.MeHraji bhbix uccaenoBaHiiii. 
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MEX^YHAPO^HBIH KOHrPECC «HOBbIE TEH£EHIJHH 
B H3YHEHHH XPOMOCOM PACTEHHH» 

(IIATHBJIA, HHJXWSl, 8-11 OKTHEPfl 2003 r.) 

E. N. MURATOVA .INTERNATIONAL CONGRESS 
ON EMERGING TRENDS IN PLANT CHROMOSOME RESEARCH* 

(PATIALA, INDIA, OCTOBER 8-11, 2003) 

MHCTHTyT .rceca hm. B. H. CyKaneBa CO PAH 
660036 AKa^eMropoziOK, KpacHoapcK-36 
IlocTynmia 14.05.2004 

Me^AyHapoAHbiH KOHipecc «HoBbie TeH^eHUMH b H3yneHHH xpoMocoM pacTe- 
hhh» 6biJi opraHH30BaH Ka^eApoft SoTaHHKH neH,ai»ca6cKoro yHHBepcHTeTa. KoHrpecc 
noJiyHHJi (J)HHaHC0ByK) no,zmep>KKy y HHBepcHTeTCKOH komhcchh Hh^hh no Bbi/jejieHHK) 
rpaHTOB (Hbio-flejin), CoBeTa HaynHbix n npoH3BO^CTBeHHbix HCCJieAOBaHHH Hhahh 
(H bio-^ejin) h OTAena 6noTexHOJiornH npaBHTenbCTBa Hhahh (Hbio-flejin). 

neHA^caGcKHH yHHBepcnTeT 6biJi ocHOBaH b 1962 r., oh pacnonoaceH b 7 km ot r. Ila- 
THHJia. B HeM HMeeTCa 50 oGynaiomHx h HccjieAOBaTenbCKHX Ka^e^p, SnGjiHOTeKa, 
KOMntiOTepHbm ueinp, ranorpa<|)Hfl h pa3BHTaa HH^pacTpyKTypa. YHHBepcHTeT HMeeT 
8 pernoHajibHbix ueHTpoB b pa3Hbix nacrax Hhahh. 

Ka^eApa 6oTaHHKH 6biJia opraHH30BaHa b 1967 r. Ha (JmKyjibTeTe ecTecTBeHHbix 
Hayx. Bo rnaBe Ka(j)e,apbi cTan npo(J). C. C. Bwp, npHcyTCTBOBaBiiiHH Ha KOHrpecce 
(b HacToamee BpeMa — nonerabiii npo^eccop b OTCTaBKe). CryaeHTbi Ka^eApw cneijHa- 
JiH3HpyioTCfl no cneAyiomHM HanpaBJieHHSM: 1) 6nopa3HOo6pa3He pacTeHHH h JiecoBe- 
fleHne; 2) reHeraKa h cejieKijHfl pacTeHHH; 3) 6HOTexHOJionni pacTeHHH; 4) naraaornfl 
pacTeHHH; 5) cejibCK0X03flHCTBeHHaH SoTaHHKa. Ha Ka(J)eApe ecTb MarncTpbi h acnnpaH- 
Tbi; yneHyio cTeneHb hmciot 46 BbinycKHHKOB Ka^e^pbi. npn KacfieApe ecTb My3en, rep- 
6apnH, GoTaHHnecKa^ (fjOToranepea, 6oTaHHnecKHH caa, 6H6jiHOTeKa. 

Ka(j)eApa 6oTaHHKH xopoino H3BecTHa b Hh^hh h 3a ee npe^ejiaMH KaK KpynHeHiiiHH 
n,eHTp no uHToreHeraKe pacTeHHH. HccneflOBaTenbCKafl pa6oTa Ka(j)eApbi cocpe^oTone- 
Ha Ha cneayiomHX HanpaBJieHHJix: 1) 6HOCHCTeMaraKa, Mop^onoraa, Mop(j)oreHe3 hh- 
AHHckhx nanopoTHHKOB; 2) ijHTOMop(|)OJiorHfl (Jmopbi noKpbiToceMeHHbix pacTeHHH 
CeBepHOH Hhahh; 3) LurroreHeranecKHe HccjieflOBaHHfl ^peBecHbix h TpaBflHHCTbix pac¬ 
TeHHH CeBepHOH, Il,eHTpajibHOH h K)>khoh Hhahh; 4) aHaTOMHfl pa3BHTHfl noKpbuoce- 
MeHHbix; 5) (J)H3HOJiorHH, Shoxhmha h reHeraKa LtfiaHoSaKTepHH; 6) TaKCOHOMM rpn- 
6 ob CeBepHOH Hh^hh; 7) (j)H3HOJiorH5i yKopeHjnomHxca nepeHKOB noKpbiToceMeHHbix; 
8) 6one3HH pacTeHHH neH,zpKa6a h ApeBecHHopa3pymaiomHe rpH6bi THManaeB; 9) (Jmo- 
pa niTaTOB neHA>Ka6 h XHMnaji npaAcm; 10) H3yneHHe copHbix pacTeHHH Ha nojwx. 

CoipyzjHHKaMH Ka^e^pbi 3a 30 JieT cymecTBOBaHHH ony6nHKOBaHO 6oJiee 1200 pa- 
6 ot. B TeneHHe MHorax JieT hmh npoBO^HTCfl aHajiH3 HHcen h Mop(J)OJiorHH xpoMocoM 
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pacTeHHH perHOHajibHbix (j)Jiop pa3Hbix paHOHOB Hhahh, H3ynaK)TCH MexaHH3Mbi xa- 
pHOTHIlHHeCKOH 3BOJIIOLJHH y ApeBCCHblX, COpHbIX paCTeHUH H Iipe^CTaBHTeJieH ApyrHX 
rpynn. Kpoivie xapHOTHnnnecxoro aHajiH3a HCCJieAyiOT Taioxe penpoAyxTHBHyio 6hojio- 
rmo, MyiareHe3 h Apyrne acnexra 6 hojiothh pacTeHHH. riooTOMy BnojiHe jiothhho, hto 
HMeHHO oh ii aBHJiHCb opraHH3aTopaMH MencAyHapoAHoro KOHrpecca no xpoMOcoMaM 
pacTeHiiii. 

B o6men cjiohchocth Ha KOHrpecce 6buio npe^ciaBjieHO okojio 50 AOXJiaAOB; na no- 
CTepHOH ceccHH — 6ojiee 30. CpeAH ynacTHHXOB KOHrpecca Sbuin yneHbie H3 5 CTpaH: 
^noHHH, Pocchh, CILIA, OHJinnnHH, pa3JiHHHbix pernonoB Hhahh; Bcero ynacTBOBajio 
6onee 100 nejiOBex. He cMorjin npnexaTb, ho npeACTaBHJin MaTepnajibi ajih nyOjiHxauHH 
yneHbie H3 MpaHa, BejiHxoGpHTaHHH, Hexnn, E>pa3HJiHH, TepMaHKH. B paSoTe xoHrpec- 
ca ynacTBOBano MHoro acnnpaHTOB h cTyACHTOB. 

U,enb xoH(J)epeHUHH — o6cy>KAeHHe pe3ynbTaTOB HccjieAOBaHHH xpoMocoM pacTe¬ 
HHH, paccMOTpeHHe HOBbix HanpaBJieHHH b hx H3yneHHH. Ha xoHrpecce paccMaTpHBa- 
jiHCb cjieAyiomne Bonpocbi: 1) mctoahxk H3yneHHH xpomocom, 2) xpomocomhmh aHa- 
JIH3 (J)JIOp, 3) XpOMOCOMbI H 3BOJHOUHH, 4) XpOMOCOMbI H JieCOBOACTBO, 5) UHToreHeraxa 
pacTeHHH, 6) MOJiexyjiHpHan AHToreHeTHxa, 7) B03AeiiCTBHe bhcuihhx (JmxTopoB h My- 
TareHe3, 8) yjiynineHHe cejibcxoxo3HHCTBeHHbix m ^exopaTHBHbix pacTeHHH. 

Ha OTxpbiTMH xoHrpecca co BCTynHTenbHbiM cjiobom BbicTynnjiH npopexTop neHA- 
HcaGcxoro yHHBepcHTeTa npo(J). C. C. Banapaft, npeAceAaTejib pa6onero oprxoMHTeTa 
npo(J). M. K. Cn^y, 3aM. npeAceAaTejm oprxoMHTeTa T. A. CapMa, AHpexTop uempa 
no MOJiexyjnipHOM Ononornn pacTeHHH npo(J). Y . M. Pe^H (Hh ahh, XaiiAapaOaA). 
A. 6. h. E. H. MypaToea (Pocchh). HaynHan nporpaMMa xoH^epemjHH Bxjnonajia ot- 
xpbiTyio Jiexumo, njieHapHbie Jiexnnn, cexunn n cTeHAOBbie AOXjiaAbi. 

OTxpbiTaa Jiexnna B. C. ^HJiJioHa (Hbio-^ejin, Hhahh) 6biJia nocBHineHa H3yneHHK) 
reHeTHHecxnx pecypcoB cejibcxoxo3HHCTBeHHbix xyjibTyp h hx coxpaHeHHio TpaAHiiH- 
ohhmmh h SHOTexHOJiorHnecxHMH MeTOAaMH. MeTOAbi coxpaHeHHa reHeraHecxHx pe- 
cypcoB pacTeHHH BXjnonaiOT 2 ochobhmx HanpaBJieHHH: xoHcepBaijHK) in situ h xoHcep- 
BaAHio ex situ. KoHcepBauHH in situ HanpaBjieHa Ha coxpaHeHHe pacTeHHH b ecTecTBCH- 
Hbix MecTax hx npoH3pacTaHHH, xoHcepBauHH ex situ — Ha coxpaHeHHe reHOB, reHHbix 
xoMnjiexcoB h reHoranoB b HcxyccTBeHHbix ycjiOBHnx. CpeAH mctoaob coxpaHeHHH 
ex situ 6ojibinoe 3HaneHHe hmciot 6HOTexHOJiornH, xyjibTypa TxaHen, MOJiexyjiHpHan 
Ghojiothh, xpHOxoHcepBauHH. Abtop CTaTbH noAnepxHyji b cbocm BbicTynjieHHH, hto 
H aAHOHajibHbiM 6iopo Hhahh no reHeTHHecxHM pecypcaM pacTeHHH b 3tom HanpaBJie¬ 
HHH npoBOAHTca Sojibinaa paSoTa. npHHHTbi cneunajibHbie HaijHOHajibHbie nporpaMMbi, 
co3AaHo 11 pernoHajibHbix CTaHijHH h CBbinie 40 HauHOHajibHbix u;eHTpoB no H3yneHHK) 
3apoAbimeBOH nJia3Mbi. 

nneHapHbie jiexijHH Sbijih oSbeAHHeHbi b 14 ceccHH. JJoxjiaA npocj). Y. M. PeA- 
Ah (XaiiAapaSaA, Hhahh) 6mji nocBHmeH nepcnexraBaM pa3BHTHH AHToreHeraxH h ee 
bjihhhhk) Ha TeHeTHHecxyio peBomoumo. noAnepxHyTO, hto UHToreHeraxa cbirpajia 
orpoMHyio pojib b H3yneHHH cTpyxTypbi xpomocom h reHOB, JioxajiH3aijHH reHOB b xpo- 
MocoMax, nepeHOce reHOB cejibcxoxo3HHCTBeHHbix pacTeHHH ot ahxhx npeAXOB, b pa3- 
BHTHH MOJiexyjIHpHOH AHTOTeHeTHXH. ^OXJiaA III. OTa (Oyxyn, ^nOHHH) BXJIIOHaJI Ma- 
Tepnajibi no aynjioAHH, aHeynjiOHAHH h xpomocomhbim nepecTponxaM b ecTecTBeHHbix 
nonyjiHAHHX 3Jiaxa Dasypyrum breviaristatum , HMeiomero Asa AHTorana c 2n = 14 h 
2n = 28. B AOXJiaAe P. Y. CaiiHH h Y. K. BaH3aji (JlyAHaHa, Hhahh) npHBeAeHbi HOBbie 
AaHHbie no HAeHTH^HxaAHH reHOB ycTOHHHBOCTH niueHHAbi x jihctoboh pncaBHHHe. 

Pha AOXJiaAOB 6bui nocBHineH CTpyxType h opraHH3auHH tchomob pacTeHHH 
(K. C. Paii, CLLIA; Y. C. JlaBaimn h X. K. CpHBacTaea, JlyxHoy, Hhahh; B. P. Hoy- 
AapH, BapaHacH, Hhahh) h MOJiexyjinpHOH ijHToreHeTHxe pacTeHHH (C. H. PaiiHa, 
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HbK>/Jejm, Hhahh; JI. Opw, JlyKHoy, Hh^m). Bojibiuoe mccto 3 aH5iM AOKJiaAbi no 
H3yHeHHio xpoMocoM pnca KaK ocHOBHoro 3JiaKa Hhahh (C. C. Tocaji h J\. P. CaraA- 
aca, Jly^naHa, Hhaha), Apyrnx 3JiaKOB (Bpap, cpHjinnnMHbi; Kayji, KypyKineTpa, Mh- 
Aha), KanycTbi ( JI. JI. IlapHK, JI? Kairnyp, Hhaha; C. C. BaHra, JlyAnaHa, Hhaha), nep- 
u,a (C. II. ParyBaiiuiw, /J^annyp, Hhahh). 

Pe3yjibTaTbi KapnonornHecKoro aHanH3a nanopoTHHKOB pa3Hbix CHcxeMaTHnecKHX 
rpynn 6bum npeACTaBneHbi b AOKJiaAax hhahhckhx yneHbix C. C. Bnpa (naraajia), 
C. FT. KyjiJiap (HaHAHrapx), C. C. BepMa (Haiimirapx), C. M. BacyaeBa (HaTHHJia), 
mxob — C. C. KyMap (HaHAnrapx), ApeBecHbix pacTeHHH — M. JI. IIIapMbi (HaH- 
AHrapx) (6aM6yx) 11 B. C. rwjiJia (naraHjia) (necHbie apeBecHbie pacTeHHH). ^OKJiaA 
E. H. MypaTOBOH (KpacHonpcK, Pocchh) 6biJi nocBnmeH H3yHeHmo B-xpomocom a pe- 
BecHbix pacTeHHM. Bonpocw obojhoahh nonoBbix xpoMocoM pacTeHMH paccMaTpnBa- 
Jincb X. K. TocBaMM (Exonaji, Hhahh). 

He6ojibmne coo6meHHH 6biJin 3acJiymaHbi bo BpeMH pa6oTbi 3 cckuhh: 1) xpo- 
mocomhmh aHajiH3; 2) UHToreHeraKa n cejieKijHH; 3) MoneKyjiHpHaH UHToreHeraKa n 
MyTareHHoe achctbhc (JmKTopoB cpeAbi. B paMKax othx cckijhh 6bum opraHH30BaHbi 
CTeHAOBbie ceccnn. B nepBOH ceKunn 6 mjih npeACTaBjieHbi AaHHbie no KapnojiornHe- 
CKOMy aHajiH3y nnxTbi cn6npcKon (T. C. CeaeJibHHKOBa n A. B. IImmchob, KpacHO- 
apcK, Pocchh), hhahhckhx bhaob ApeBecHbix pacTeHHH (B. C. rmiJi n B. K. Cmiraji, 
P. C. TyriTa n II. Kayp, C. KyMapn n B. K. CHHraji, M. K. Cway c coaBT., llaTHH- 
Jia, Hhahh), bhaob 6o6obbix (C. Kyiviapw n B. K. Caroo, A. Kayji, naraHJia, Hhahh), 
Meno3y ApeBecHbix pacTeHHH (B. K. CHHraji, naranjia, Hhahh), unToreHeranecKOMy 
aHajiH3y bhaob Phyllanthus (X. Kayji, H. Ulapiwa, ^HcaMMy, Hhahh), H3yneHHK) xpo- 
mocom Cajanus n Vigna b KyjibType TKaHen (X. HHMa, Baea, HaH^nrapx, Hhahh), 
Meno3y Chrysanthemum (B. ^aHannapn, C. HnpMajia, BaHAHrapx, Hhahh), aHanH3y 
xpoMocoM nanopoTHHKOB (C. M. BacyaeBa, C. C. Enp, naraHJia, Hhahh), rnMajian- 
ckhx bhaob po3onBeTHbix (X. C. KaTHH, M. Caroo, riaraHJia, Hhahh), cejibCK0X03HH- 
CTBeHHbix KyjibTyp Hhahh (II. Attph, P. C. TynTa, naraHJia). 

Bo BTopon ceKunn 6biJiH npeACTaBjieHbi AOKJiaAbi no CTpyioype n opraHH3an,Hn 
reHOMa bhaob Collinsia (K. C. Pail, CIHA), uHToreHeranecKOH n cejieKijHOHHOH 
oueHKe nepcneKTHBHbix apoMaranecKHx copTOB poAa Cymbopogon (C. IHwpacTaBa 
n coaBT., JlyKHoy, Hhahh), uHToreHeranecKOMy aHajiH3y nineHHHHO-pacaHbix rn6pn- 
AOB (M. C. Cway, C. K. CaTH/pKa, JlyanaHa, Hhahh, HaHAHrapx), H3yneHHio moho- 
comhmx jihhhh nmeHHUbi (A. IUapMa n coaBT., JlyAnaHa, Hhahh), reHeTHKe ycTOHHH- 
bocth cejibCK0X03»ncTBeHHbix pacTeHnn k rpn6KOBbiM 6one3HHM (C. Kayp H coaBT., 
JlyAnaHa, Hhaiw), H3yHeHHio MenoTnnecKnx MyraHTOB ropoxa (M. Kayji, C. HnpMa- 
Jia, HaHAnrapx, Hhaha), xjiopo(J)HJiJibHbix MyraHTOB pnca (fl. B. PaMem n coaBT., Baji- 
Tenp, Hhahh) h ap* 

B TpeTben cckahh 6biJi npeACTaBjieH Ha cTeHAax p^A HHTepecHbix AOKJiaAOB no mo- 
JiCKynapHon cncTeMaTHKe (M. Kayji, B. C. ^eBH, MaHnnyp, Hhahh; P. Kayp n AP-, Jly- 
AHaHa, Hham; JI. Ckht n coaBT., IlajiaMnyp, HHAna, JJ&p, KaMMy, Hhahh), H3yneHHK) 
MyTaHTOB ropoxa c My>KCKon CTepnjibHOCTbio (C. Hupviajia, M. Kayji, HaHAnrapx, 
Hhah«), H3yneHHK) MyrareHHbix 3(|)(J)eKTOB (})aKTopoB BHeniHen cpeAW (A. TpeBaji, 
M. Caroo, naraajia, Hhahh; JI? k. K. KamopnH n coaBT., AMpnTcap, Hhahh) h Apyrne. 
Ha ceKAH^x MHorne AOKJiaAbi 6biJiH CAenaHbi acnnpaHTaMH n CTyAeHTaMH KaK rieHA- 
^ca6cKoro, TaK n Apyrnx yHHBepcHTeTOB Hhahh. 

B AenoM Ha KOHrpecce oGcy^CAajicn 6ojibmoH Kpyr BonpocoB no H3yHeHHio xpoMO- 
com pacTeHnn. YnacTHHKaMH 6biJiH npeACTaBJieHbi MaTepnajibi no xpoMOcoMaM pacTe- 
hhh Bcex TaKCOHOMHnecKHx rpynn: HannHaa ot rpn6oB n nanopoTHHKOB ao ronoceMeH- 
HblX H nOKpbITOCeMeHHbIX, TpaBHHHCTbIX H AP^BeCHblX. YnaCTHHKH KOHrpeCCa OTMeTH- 


1921 



JIH, HTO B pa3HLIX CTpaHaX MHpa npOAOJDKaiOTCH nJIOAOTBOpHLie HCCJieAOBaHHa KaK 
b TpaAHUHOHHbix AJifl KapHOJiorHH h xapiioCHCTeMaraxH paereHHH HanpaBJieHHax, Tax H 
C HCn0JIL30BaHHeM MeTOAOB MOJieKyJIHpHOH reHeTHKH, UHTOreHeTHKH H CHCTeMaTHKH. 
AKTyajibHbiM HanpaBJieHHeM flBJweTca UHToreHeTHHecxnH MOHHTopHHr 3arpa3HeHHH 
oxpy>xaiomeH cpe^bi. 
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B HH(})opMaijHOHHOM JiHCTxe MeacAyHapoAHoii rpynnbi no oxpaHe 6 ojiot IMCG — 
«Newsletter» (N° 3, 2001) 6biJia onySjiHxoBaHa Hecxonbxo neccHMHCTHHecxafl 3aMeTxa 
O COCTOflHHH 6oJIOTOBeAeHH^[ B POCCHH. 

OAHaxo xoneTCfl noAHepxHyTb cymecTByiomyK) npeeMCTBeHHOCTb n HajiHnne Hayn- 
Horo noTeHunajia b pocchhckoh 6ojioTOBeAHecxoii Hayxe b AaHHOM cooOmeHnn o Aea- 
TejibHOCTH ceKu,HH 6ojioTOBe/^eHHH Pyccxoro OoTaHnnecKoro oOmecTBa (PBO). 

B 2003 r. ceKU,HH ncnojiHHJiocb 40 neT. B xanecTBe caMOCTOATejibHon cTpyKTypbi 
OHa BbiAejiHJiacb b 1963 r. H3 cexijHH (J)jiopbi n pacraTejibHocTH. KpaTxnn o63op pa 6 o- 
tbi ceKu,HH (ao 1987 r.) 6 biji onySjiHXOBaH b «EoTaHHHecxoM >xypHajie» paHee (Bon, 
lOpxoBcxaa, 1987). 

Ochobhbimh 3 aAanaMH AeflTejibHocTH cexuHH Ha HacToamnn momcht hbjwiotc^ 06 - 
cyyKjxenne Ba>XHbix BonpocoB HCCJieAOBaHHa 6 ojiot, HHTerpaiina yneHbix pa3Hbix Ha- 
npaBJieHHH rjir BbipaSoTxn KOMnneiccHoro noAXOAa k noHHMaHHio (JieHOMeHa 6 ojiot, 
npnBjieneHHe BHHMaHHfl k npoGneMe oxpaHbi 6 ojiothbix sxochctcm. 

CBoen aKTHBHoii pa 6 oTe cexijHfl (c 1971 no 1998 r.) bo MHoroM o6«3aHa npeAceAa- 
Tejiio npo(J). M. C. Boh, xoTopaa 6 bma BejinKOJienHbiM opraHH3aTopoM, HeyTOMHMbiM 
nccjieAOBaTejieM n HHnnnaTopoM MHornx coGbiran b >xh3hh cexijHH. 

B 1997 r. 6buin opraHH30BaHbi 3 HHTepecHbix pa3HonnaHOBbix 3aceAaHHa: «BojioTa 
CTaporo F[eTep6ypra» (T. K. ropbimnHa, CII6ry), coBMecraoe 3aceAaHHe c cexAnen 
oxpaHbi pacraTejibHocTH «npnpoAa lOHTOJiOBCxoro 3aKa3HHKa» (M. C. Boh, T. K). Ko- 
HeHHaH, E. O. Ky3bMHHa, BHH) n 3aceAaHHe, Ha kotopom AOXjiaAbraajia M. C. Bon, 
«/3,HHaMHKa 6 ojiothoh pacraTejibHocTH (no MaTepnajiaM MHoroneTHHx Ha6jnoAeHHH Ha 
6onoTax JleHHHrpaACKOH o6jiacra)». 

C 28 Hiojw no 4 aBrycTa 1997 r. coctohuocb Me>XAyHapoAHoe coBemamie Ha Co- 
JiOBeAKHx ocTpoBax, r^e ero ynacraHXH coBepninjin He3a6biBaeMyio axcxypcmo Ha 60- 
JiOTa (Boh, 1997). 

15 AHBapfl 1998 r. 6 bijio npoBeAeHO coBMecraoe 3aceAaHHe cexijHH 6 ojioTOBeAeHHa 
PBO n Komhcchh aopoKOCMHHecKHx MeTOAOB H 3 yHeHH« 3eMJin Pyccxoro reorpa(J)HHe- 
cxoro o 6 mecTBa (PrO). Oho 6 bino nocBflmeHO 100-jieraK) E. A. rajiXHHon — «ynH- 
TejibHHu,bi», xax Ha 3 biBana ee MapHHa CepreeBHa Boh. IIpHcyTCTByiomHx 6 buio MHoro, 
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npeace^aTens ceiojHH 6ojioTOBe,zjeHHfl — T. K. lOpKOBdcaa (cjieBa) h ceKpeTapb ceicijHH O. B. FajiaHHHa. 


b tom HHCJie ee yneHHKH: B. K. KoHCTaHTHHOB, B. H. Khpioiukhh, T. K. IOpKOB- 
CKan, T. A. HonoBa, M. C. Boh. Ohh Tenjio BcnoMHHajra EicaTepHHy AjieicceeBHy, ee 
BKJiaA b HayKy h jiHHHbie xanecTBa b noBceAHeBHOH >kh 3 hh. Tan cjiywiiocb, hto oto 3a- 
ce^aHHe ^bhjiocl nocjie^HHM, Ha kotopom npe^ce^aTejibCTBOBajia MapHHa CepreeBHa. 
18 MapTa 1998 r. ee He cTano. 3 to 6biJia HeBocnojiHHMaa noTepa He tojilko j\jik 6 ojioto- 
Be^eHHa Pocchh, ho h j\m Me)KAyHapoAHoro cooSmecTBa, nocKOJibKy M. C. aKTHBHO 
oSmanacb c BeAymHMH cneijHajiHCTaMH 3apy6e>Kb5i. OAHaKO cnycra toa Mbi nocTapa- 
jihcl npoAOJDKHTb HaynHbie BCTpenn Oojiotobcaob h bo3o6hobhjih 3aceAaHHa ceiojHH. 
Bbijio 3acjiymaH0 cooSmeHHe O. B. T ajiamiHOH 06 onbiTe IIIoxnaHAHH no coxpaHe- 
hkk) 6Hopa3HOo6pa3HH Top(J)«HHKOB. YnacraHKH 6buiH 03HaK0MJieHbi c nporpaMMOH no 
COXpaHeHHK) TOp(j)5fflHKOB B BOCTOHHOH EBpOne B paMKaX ^apBHHOBCKOH HHHLJHaTHBbl 

(Bragg, 2003). 

B 2000 r. cocto^jich AOKJiaA B. A. CMarima «PacTHTejibHOCTb 6 ojiot ceBepa EBpo- 
neiicKOH Pocchh», nocBflmeHHbiH HToraM npeABapHTenbHoii KJiaccH(J)HKauHH pacra- 
TeJIbHOCTH Tae>KHbIX Gojiot. 

no HHHAHaTHBe C. M. HoBHKOBa (rrn, C.-neTep6ypr) 6 anpejw 2000 r. 6biJi opra- 
HH30BaH Kpyrjibiii ctoji «HeKOTopbie npoOneMbi b oSnacTH oxpaHbi 6 ojiot». T. K). Mh- 
HaeBa, coTpyAHHK Pocchhckoto npeACTaBHTejibCTBa opraHH3aij,HH «Wetlands Intema- 
tional», AOJio>KHJia cTpaTeraio Pocchh no coxpaHeHHio boaho-Gojiothmx yroAHH. Ha 3a- 
ceAaHHH npeAceAaTejieM ceiojHH 6biJia H36paHa T. K. lOpKOBCKaa. 

B anpene 2000 r. Ha cpeACTBa rpaHTa, BbiAeneHHoro /JapBHHOBCKOH HHHijHaTHBOH, 
6buia npoBeAeHa «niKOJia» no SojiOTOBeAeHHio a yHHTejien h CTyAeHTOB Ha 6a3e 
U,eHTpajibHo-JIecHoro 3anoBeAHHKa (COopHHK..., 2000). B ee paSoTe npnnajiH aKTHB- 
Hoe ynacTHe OonoTOBeAbi B. II. ^(eHHceHKOB, K. <D. XMejieB, O. JI. JIhcc, T. K). Mh- 
HaeBa, A. A. CupHH, E. O. Ky3bMHHa, B. B. IlaHOB, TeoperaHecKyio noMomb oxa3a- 
jih T. K. H3pKOBCKaa h C. M. Hobhkob. 
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OipaAHO, hto bbiBinne AeneraTbi TpeHHHra flapBHHOBCKOH HHHUHaTHBbi no coxpa- 
HeHHio Top(j)flHHKOB E. M. Bojikobs (TyjibCKHH THY hm. JI. H. ToACToro), O. Crapo- 
AyGueBa (Pachckhh roc. 3anoBeAHHK), E. B. IleHeHiOK (XonepcKnn roc. 3anoBeAHHK), 
O. B. TajiaHHHa (EoTaHHHecKHH mhcthtyt hm. B. JI. KoMapoBa EHH PAH), M. T. Ha- 
npeeHKO (KaAHHHHrpaACKHH TV ) h paa Apyrnx npoAOAAcaioT aKTHBHO paboTaTb b 06- 
Jiacra SoJiOTOBeAeHHfl. 

B AHBape 2001 r. mm cobpanHCb Ha naMATHoe 3aceAaHHe, hto6m OTMeraTb 70-jieTne 
co aha po>KAeHHB M. C. Boh. C AOKAaAOM «/], HHaMHKa pacTHTejibHocra Me30Tpo(J)Hbix 
6ojiot Ha npHMepe HHACHe-CBHpcKoro 3 anoBeAHHKa» BbicTymnia M. I\ HocKoea. 

B 2001 r. cocTOBJincb eme ABa HaynHbix 3aceAaHHA ceKijHH. T. A. IIonoBa 
(HHH KAM, C.-neTep6ypr) b AOKAaAe «Hcnojib30BaHHe AHCTaHU.HOHHbix mctoaob 
npn H3yneHHH npubpeACHO-BOAHOH pacTHTejibHOCTH» noAHepKHyna HeobxoAHMOCTb 
coTpyAHHHecTBa h npHBJieneHHB aopoMeTOAOB jxjin HCCAeAOBaHHA AHHaMHKH 6 oaot- 

HOH paCTHTeJlbHOCTH. 

Bojibinoii HHTepec h bypHoe obcyACAeHHe Bbi3Baji AOKJiaA B. K). HemaTaeBon h 
B. K). HeiuaTaeBa o ranax 6ojiot KaMnaTKH h hx pacTHTejibHocra. 

Oahhm H3 caMbix aKTHBHbix HJieHOB ceKUHH OonoTOBeAeHHB bot yAce Aonrne roAM 
abaactca rHApojior C. M. Hobhkob. B 2002 r. oaho H3 3aceAaHHH 6bino cneijHaAbHO 
nocB^meHO rHAponorHH 6ojiot h 6mjio npnypoHeHO k 75-acthio C. M. HoBHKOBa (ao- 
KJiaABiBaji A. A. Chphh, HHCTHTyT AecoBeAeHHA PAH, MocKOBCKaA o6ji.). 

npeABapHTejibHbie pe3yjibTaTbi H3yneHHA pacTHTeAbHOcra h cTpyKTypbi top(J)ahoh 
3ane>KH 6oaot JlannaHACKoro 3anoBeAHHKa bbiAH npeACTaBJieHbi Ha ceKijHH b koaack- 
thbhom AOKJiaAe (H. K). HauBajiaA3e, B. K). HemaTaeB, M. T. HocKOBa, B. II. fl,e- 

HHCeHKOB). 

Emah 3acAymaHbi AOKJiaAM npnrAameHHbix o Mop<J)OAorHH moxobmx boAOT h bo- 
AOTHOH COCHbl (B. B. IlaHOB) H O AHHaMHKe bOAOTHOH paCTHTeAbHOCTH B TBep- 
ckoh o6a., cBB3aHHOH c Aobbinen Top(})a (H. B. Becejioe). 

Ha 3aceAaHHAX ceKijHH coctobahcb npe3eHTaijHH hobmx KHHr «MeAHopaTHBHaA 
3Hu;HKJioneAHB» (KoHCTaHTHHOB, 2000) h nepeBeAeHHaB c HeMeijKoro Ha aHrAHHCKHH 
A3MK h nepeH3AaHHafl MOHorpa(J)HB Bebepa 1902 r. (Couwenberg J. et Joosten H., 
2002 ). 

B 2003 r. BHOBb Ha ceKUHH obcyACAaiOTCA npoSneMbi KAaccH^HKaijHH 6oaothoh 
pacTHTeAbHOCTH. OpraHH30BaH KpyrAbiH ctoa, cpeAH ero ynacTHHKOB B. H. Bacwjie- 
bhh, T. K. lOpKOBCKan (C.-neTepbypr), E. ^3,. JlanniHHa (Tomck), O. JI. Ky 3 HeuoB 
(neTpo3aBOACK). 

PaboTa ceKAHH b 2004 r. HanaAacb c BbicTynAeHHA T. T. Mbhchko (EKaTepHHbypr), 
KOTopaA npeACTaBHAa AOKAaA «XopoAornA Goaothbix KOMnAeKcoB h ee OTobpaAceHHe 
Ha reoOoTaHHHecKHX KapTax Ha npHMepe HAbMeHCKoro 3anoBeAHHKa, IOachmh YpaA». 

Coctoaaca AOKAaA T. A. Eahhoh (neTpo3aBOACK) o naAeorpa(|)HHecKHx peKOH- 
CTpyKAHAx AaHAina(J)TOB roAOijeHa TaeACHOH 30 hm Boctohhoh OeHHOCKaHAHH h hx Kap- 
TOrpa(J)HpOBaHHH C HCnOAb30BaHHeM rMC-TeXHOAOrHH. 

TaKHM o6pa30M, ceKijHA npoAOA)KaeT TpaAHAHio HHTerpaijHH yneHbix-boAOTOBeAOB. 
Mm npnrAamaeM k coTpyAHHnecTBy Bcex 3aHHTepecoBaHHbix aha. Aaa ynacTHA b pabo- 
Te ceKAHH moacho noAaTb 3aABKy o AOKAaAe no e-mail: botany@yandex.ru (PEO). 

O Me>KAyHapoAHbix hoboctax, npoeKTax, hobmx ny6AHKan,HAx, cHMno3HyMax 
moacho y3HaTb Ha came MeACAyHapoAHOH rpynnbi no oxpaHe 6oaot IMCG http:// 
www.imcg.net; o AeATeAbHOCTH poccHHCKoro npeACTaBHTenbCTBa opraHH3anHH Wet¬ 
lands International — http://www.wetlands.ru. KpoMe Toro, pa3Hoo6pa3Hyio HH(j)opMa- 
AHK) O TOp(J)AHbIX bOAOTaX POCCHH H CObbITHAX, C HHMH CBA3aHHbIX, MOACHO nOAyHHTb 

Ha came http://www.peatlands.ru. 
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ABTOPCKHH YKA3ATEJIb «BOTAHHMECKOrO 3KYPHAJIA». T. 89. 2004 r. 


O630pilbie CTHTbH 

FaGapaeea H. M. Pa3BHTHe 3K3 hhw. III. O nepBHHHOCTH h btophhhocth thiiob 3k- 

3HHbI. BepOHTHbie nyTH 3BOJHOUHH 3K3HHbI. 1 3 

KauiiiH A. C. Ilpo6jieMa BH^a h BHAOo6pa30BaHH5i npn raMeTO(J)HTHOM anoMHK- 

CHce KaK HeycTOHHHBofi CHCTeMe ceMeHHoro pa3MHo>KeHHfl. 4 521 

IllaMpoB M. M. CxpyKTypHan AH(j)(})epeHUHauHfl ceMH3aHaTKa UBeTKOBbix pacre- 

hhh: xajia3a, (JjyHHKynyc, o6TypaTop. 3 337 

OpwTwajibHbie CTarbH 

AopaMoea JI. H., AeajiKHHa H. A., TojiyOeea E. A., IlbUKeHKOBa 3. C., Tojiy- 
OoBCKan H. H. npnpoAa 3M6pHOJiorHHecKHX HapymeHHH y MyTammix pacre- 

hhh paml Zea mays ( Poaceae ) 2 177 

EanKOBa E. B. CrpyKTypHbie THnbi h Mop(})oreHe3 tmhhhok b po^e Salvia ( Lamia- 

ceae) . 6 881 

EyaaHueB JI. K). K najieoHTOJiorHHecKOH hctophh AeHApocJmopbi Ha ceBepo-Boc- 

Toxe A3 hh. 3 371 

BacHjieBHH B. M. EjioBO-uiHpoKOJiHCTBeHHbie neca CeBepo-3ana,na EBponeHCKOH 

Pocchh. 8 1249 

BacHjieBHH B. H. Ejibhhkh nepHHHHbie EBponeHCKOH Pocchh. 11 1728 

BacHjieBHH B. H. TpaBHHbie eubHHKH EBponencKOH Pocchh. 1 13 

BacHjieBHH B. H., En6iiKOBa T. B. Ejibhhkh KHCJiHHHbie EBponeHCKOH Poc¬ 
chh . 10 1573 

BacHjieBHH B. H., En6nKOBa T. B. C(})arHOBbie enbHHKH EBponeHCKOH Poc¬ 
chh . 5 734 

Bacmibes A. E., KoTeeBa H. K. CpaBHHTejibHbiH aHajiH3 CTpyKTypbi npoBOAflinen 
CHCTeMbi HeKTapHHKOB h MenKHx hchjiok jiHCTbeB. 1. «Anonjia3MaTHHecKHe» 

BHAbi. 10 1537 

BacHJibeB A. E., KoTeeBa H. K. XnoponnacTbi HeKTapHHKOB: AonojiHHTenbHbiH 

hctohhhk KOMnoHeHTOB HeKTapa?. 4 558 

^errapeBa T. B., CaMHryjuiHH T. X., Cokojiob J\. Bajibexo-PoMaH K. M. 

^BJiHeTCH jih Amborella ( Amborellaceae ) cecTpHHCKOH rpynnoH no OTHome- 
HHK) KO BCeM OCTaJIbHbIM COBpeMCHHblM nOKpblTOCeMCHHblM paCTCHHflM? (3Ha- 
neHHe oT6opa TaKcoHOB h oT6opa reHOB ajia MOJieKyjwpHo-(})HjioreHeTHHecKo- 

ro aHajiH3a). 6 896 

^xce<|><|>pii 'l* HoBaa CHCTeMa ceivieHCTBa Compositae . 12 1817 

MsaHOBa H. C. Tchachuhh TpaHC(})opMauHH hhhchhx apycoB ropHbix tcmhoxboh- 

hwx necoB IOhchoto Ypajia .. 4 583 

KaMejiHH P. B. Teorpa^HH h (JwToueHOJiorHfl Prunus (Amygdalus) pedunculata 

(Rosaceae) . 3 400 

KoMyjiaHHeH C. <D. OHTonepncjwTOH peK PecnyOjiHKH Kapejina. 3 354 

KpeCTOB n. B. PaCTHTeJIbHblH nOKpOB KoMaHAOpCKHX OCTpOBOB. 11 1740 

KpbimeHb A. M. C/rpyKTypa pacTHTenbHoro cooOinecTBa bchhhkoboh BbipyOKH. 3. 

3aKOHOMepHOCTH (J)OpMHpOBaHH5I. 2 194 
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MonajioBa O. A., AH^piiaHOBa E. A. 06 H30jiHpoBaHHbix MecTOHaxo>KACHHflx Pi- 

cea obovata Ha ceBepo-BoexoKe A3 hh. 12 1823 

MypaBHHK JI. E., MeaHOBa A. H. CpaBHHTejibHan xapaKTepncTHKa nnacTHA >Ke- 
ne3HCTbix bojiockob npeACTaBHTejieH po^a Drosera (. Droseraceae ) b cbh3h c 

CHHTC30M Ha(J)TOXHHOHOB. 4 543 

OcHnoB C. B. rioAronbuoBbic peAKOJiecbfl BypeHHCKoro Haropbn (flajibHHH Boc- 

tok, AMypo-YACKoe Me>KziypeMbc). 4 598 

IIoTeMKHH A. /J., MaTBeeBa H. B. neneHOHHHKH {Hepaticae) ocTpoBa EoJibiueBHK 

(apxnnejiar CeBepHan 3 cmjih). 10 1554 

PoMaHOBa M. A., EopncoBCkaa T. M. IlpHHUHnbi cTpyKTypnon opraHH3auHH Be- 

reTaTHBHoro Tena nanopoTHHKOB: OHToreHeTHnecKHH noAXOA. 5 705 

CaBHHOB H. A. CpaBHHTejibHan Mop(})OJiorH5i penpoAyKTHBHbix opraHOB b cbh3h 

c CHCTeMaTHKOH ceMencTBa Celastraceae . 9 1385 

CeziejibHHKOBa T. C., MvpaTOBa E. H., JlmvieHOB A. B., Ecfjpe.MOB C. II. Ka- 
pHOJiorHHecKHe ocoGchhocth 6onoTHbix h cyxoAOJibHbix nonyjiauHH Picea 

obovata b 3anaAHOH Ch6hph. 5 718 

TapaceBHH B. O., ToKapee II. M. MopcjiojiorHfl nbuibUbi npeACTaBHTejieH noA- 
ceMeHCTBa Sclerioideae b cbh3h c ero oGbcmom h noJio>KeHHeM b ceMencTBe Cy- 

peraceae . 7 1049 

TaTaHOB H. B. CpaBHHTejibHan Kapnonornfl bhaob Bolboschoenus ( Cyperaceae ) 

b CB5I3H c CHCTeMaTHKOH poAa. 8 1225 

XoAaneK E. A., CoKOJiOBa M. B. EoTaHHKo-reorpa^HHecKaa xapaKTepncTHKa 
uiHpoTHoro npo(})HJiH ceBepo-3anaAHoro noGepeacba nonyocTpoBa TaHMbip 

(GaccenH peKH JIchhboh). 4 563 

HynoB B. C. AHajiH3 ypoBHen sbojhouhohhoto pa3BHTH5i poaob noAceMencTBa 
Ambrosioideae ( Asteraceae ) h hx CBH3b c 3aKOHOMepHOCT«MH pa3BHTH5i (J)h- 

neMbi. 2 186 

UJepeMeTbeB C. H. /jHeBHaa AHHaMHKa TpaHcnnpauHH TpaBHHHCTbix pacTeHHH Ha 

rpa^HeHTe BjiaacHOCTH noHBbi. 5 749 

IOpueB E. A. HeKOTopbie npo6neMbi 6oTaHHKo-reorpa(})HHecKoro paHOHHpoBaHHfl 

CeBepo-BocTOHHOH A3hh . 6 908 

IOpueB E. A. CpaBHHTenbHaH (JmopncTHKa b Pocchh: BKJiaA uiKOJibi A. H. TonMa- 

neBa. 3 385 

IOpueB E. A., AjieKceeBa-IlonoBa H. B., ^po3AOBa H. B., Karaesa M. H. Xa- 
paKTepncTHKa pacTHTeubHOCTH h noHB nonHpHoro ypajia b KOHTpacTHbix reo- 
XHMHnecKHX ycnoBHflx. 1. Kajibue(J)HTHbie h auHAO(J)HTHbie cooGiuecTBa ... 1 28 

IOpueB E. A., 3fiepeB A. A., KaTeHHH A. E., KopojieBa T. M., IleTpoB- 
ckhh B. B., PeSpHCTaa O. B., CeKpeTapeBa H. A., XirryH O. B., Xoua- 
neK E. A. IlpocTpaHCTBeHHaH CTpyKTypa bhaoboto pa3Hoo6pa3H5i noKaubHbix 
h pernoHajibHbix ^Jiop A3HaTCKOH Apkthkh. 11 1689 


Coo6meHHH 


AsaHecoBa A. A. flHHaMHKa pacTHTenbHocTH CrpeneuKOH CTenn (LJeHTpajibHO- 

4epH03eMHbiH 3anoBeAHHK) npn pa3Hbix pemiMax oxpaHbi. 5 796 

ABepbHHOBa A. JI. Lindera ( Lauraceae ) h Alangium ( Alangiaceae) b no3AHeM 

3oueHe AKKe3eHH (CeBepo-BocTOHHbiH Ka3axcTaH). 6 100 

AA3HH6a 3. H., HiiTaHaBa C. M. HeKOTopbie ocoGchhocth (J)jiopbi ropHoro Mac- 

chbb XBaMJiH (3anaAHoe 3aKaBKa3be) . 3 476 

Ahthiihh B. K., EoMHyK M. A. C^araoBbie cooGmecrBa c Molinia caerulea (Poa- 

ceae) Ha OHeaccKO-nenopcKHx aana OonoTax. 2 244 

A({)OHHHa O. M. flononHeHHH k (Jjnope mxob Mbica MeniocKHH (nonyocTpoB TaH¬ 
Mbip) . 10 1612 

EaKajiHH B. A., TapaH T. C. Poa Riccia ( Hepaticae ) b ChGhph h Boctohhom Ka- 

3axcTaHe. 8 1283 
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Bapbiuieea O. B. PacTMTejibHOCTb KaMeHHCTbix o6Ha>KeHHH b AOJiHHe peKH ToMb 9 1473 

Eanapoe Jl . C., TapfiaeBa B. M.,/^ajibK3 H. B., Tojiobko T. K. Mopcjxxnoro-aHa- 
TOMHHecKHc w (})H3iiOJiorHHecKHe oco6eHHOCTH ceMHH Rhodiola rosea ( Crassu - 

1ace a e) . 4 625 

EespyKOBa E. B., Bepiimmin K. E., JleTyHOBa IT. II., Op;i 0 Ba Jl. A., KpamiBH- 
Ha C. M., MeiuiHora B. B., Bepxo3HHa A. B., /Ivviapesa H. B., A63ae- 
sa A. A. PacTMTejibHOCTb BbicoKoropun Bociomhoi'o CaHHa b no3AHeM rono- 

ueHe no AaHHbiM H3yneHHH Top(j)HHbix OTnoKCHnn. 2 221 

EeJiHesa fl. F. OhtoiicphcJjhtoh npeAropHofi peKii CbuiBa (oaccenH KaMbi) ... 3 435 

Eo6poB K). A. O paHHnx cxaAHnx pa3BHXHH ocoocrt CBponcncKHx bhaob ceMeficx- 

Ba Pyrolaceae . 8 1342 

EorojiK>6oB A. T. JlnuaMHKa GnoMaccbi h Mop(t)OMCipHMecKHx xapaKTepncTHK 

Picea abies ( Pinaceae) b ejibHHKe c(J)arHOBO-HepH hmhom. 6 936 

EyHHOBa M. T., BajiMaesa H. K. CoAep>KaHne xjiopo(1>hjuiob y npeAcxaBHxeneH 

ranocj)HTHOH cj)jiopbi oKpecTHocTen 03epa Cojichoi o (3ana#Hoe 3a6anKajibe) . 5 829 

EyTaKOBa E. A., CramicjiaBCKaH E. B. IlepM(j)n ioH 6accenHa peKH Hcexb 

(CBepAiioBCKan o6jiacTb) . 9 1420 

BeJiHceBHH C. H., IlexpoBa E. A. 3aBHCHMOCTb B03pacxa BcxynneHHH b penpo- 

AyKTHBHyio (J)a3y ot HHTeHCHBHoro pocTa Pinus sibirica ( Pinaceae) . 3 449 

TeHKaji C. H., EoHAapeHKO H. A. Bacillar iophyta njiaHKTOHa ropHbix 03ep 6ac- 

ceiiHa peKH JleHbi. 1. Centrophyceae . 10 1588 

TeHKaji C. M., JlyimKHHa E. T., JleiiCKan E. B. Cyclotella tripartite (Bacillario- 

phyta) H3 03ep KaMnaxKH h 3a6aiiKajibH. 3 426 

Toahh B. H. EnojiorHHecKHe ocoGchhocxh nbinbubi Pentaphylloides fruticosa {Ro- 

saceae) b cbh3h c nojioBon AH(j)(j)epeHijHaijHeH. 4 631 

Toahh B. H. Mop4)OJiomH UBexKOB Pentaphylloides fruticosa (Rosaceae) b cbh3h c 

nonoBOH AH(j)4)epeHUHauHeH. 3 457 

roJiy6eB B. H. 3nMHee uBexeHne pacxeHHH Ha IO>KH 0 My Gepery KpbiMa. 3 466 

ropouiKeBHH C. H., Ooiiob A. T. Crpyicrypa noOeroB y pocchhckhx bhaob Pinus 

H3 rpynnbi Cembrae {Pinaceae) . 7 1077 

^OMHHHa E. A. M3MeHeHH5I B a30TH0M MeTa6oHH3Me JIHHiaHHHKOB non BJIHHHHeM 

BbiGpocoB KnpoBo-HeneuKoro xHMHnecKoro KOMGHHaTa. 12 1853 

^oprHHa (Arac|)OHOBa) O. B., Arac|)OHOBa M. A. M,neHXH(})HKauHH 6 jih3kopoa- 
CTBeHHbix bhaob Hedisarum theinum , H. neglectum n H. austrosibiricum (Fa- 

baceae) c noMombio 3anacHbix rjioGyjiHHOB ccmhh. 10 1637 

/JbHHKOBa T. JO., JIaHTpaTOBa A. C., MapKOBCKaa H. B. CeMencxBo Orchida- 

ceae bo (})Jiope KapejiHH. 10 1616 

Eroposa B. H. flHHaMHKa BHAOBoro cocTaBa h cneKTpoB >KH3HeHHbix (J)opM (jmopbi 

nofiMbi peKH Okh b xoAe ecTecTBeHHbix h aHTponoreHHbix cyKqeccHH .... 6 957 

EjiH3apoBa B. A. Bjihhhhc 30onnaHKXOHa Ha cyxoHHbin npHpocT OnoMaccbi (jw- 

TOnnaHKTOHa B Me30Tp0(})H0M BO/JOeMe (PblGHHCKOe BOAOXpaHHJIHLUe) .... 1 50 

EjiHca(|)eHKO T. B., CeMeHOBa T. II. Cxpaxernn >kh3hh peAKHx chGhpckhx bhaob 

poAa Viola ( Violaceae ) b KyjibType. 6 986 

>Kyp6eHKO M. II., Xapnyxaesa T. M. HoBbie h peAKHe bham jmmaHHHKOB H3 Ey- 

Phthh (IlpHOaHKajibe). 2 208 

3ampoBa C. B. CxpyKxypHO-(|)yHKH,HOHajibHaH opraHH3auHH (|)oxocHHxexHHecKO- 

ro annapaTa xbohhmx pacxeHHii eJioBoro (})HxoueH03a. 11 1795 

3apeM6o E. B., Eohko 3. B., TopoBOH II. T. KapnojiorHH h CTOMaTorpa(J)HH AaJib- 

HeBocTOHHbix bhaob poAa Serratula ( Asteraceae ). 1 82 

3fiepeBa T. K. 3KOJioro-6HOJiorHHecKHe oco6eHHocxn cTenHbix pacxeHHH TyBbi 

npH noBTOpHOM OTpacTaHHH. 2 252 

Hkohhhkob C. C. HeKOTOpbie ocoGchhocth BbicoKoropHbix (J)jiop IlaMHpa, Ajian 

h Ea^axuiaHa. 2 233 

HiuGhpahh A. P. 3KOJioro-reorpa(J)HHecKHe 3aKOHOMepHOCTH CHHaHTponHOH (Jjjio- 

pbi Pocchh. II. AHajiH3 perHOHajibHbix CHHaHTponHbix (Jjjiop. 9 1456 


1928 

























JiuiMypaTOBa M. K)., MaHra 36 aeea r. 3. I^BeTemie h njiOAOHOiueHHe Artemisia 

glabella (Asteraceae) . 8 1351 

KHsneea C. T. OnbiT npiiMeHCHiui MHoroMepHbix mctoaob ajih onpeAeaeHHfl TaK- 

coHOMHnecKoro nojio>KeHHH Juniperus sibirica (Cupressaceae) . 2 236 

KojiHCHMKoea H. JI. PenpoAy kthbh an Ohojiofhji HeKOTopbix MHorojieTHHx bhaob 

Astragalus (Fabaceae) . 5 774 

KopiiiHKOB M. M., Kajia(J)ar JI. A., TyH/ia C. H., BeJiuKopuAbKO T. M. Ajijio- 
3HMHa» H 3 MeH 4 HBOCTb b noriy.nH uhhx Pinus sylvestris h Pinus cretacea Ha 

YKpaHHe. 5 812 

Ky3HeuoB E. A. 3 BrjieH 0 Bbie (Euglenophyta) h hx napa 3 HTbi b panone KaHAanaKiu- 

CKoro 3anoBeAHHKa (Ecjioc Mope). 7 1062 

KypKHH K. A. OueHKa 3 acyxoycTOHMHBOCTH TpaBflHHCTbix mhofojicthhkob b Eapa- 

6 hhckoh necocTeriH h Okckoh iiohmc. 4 638 

JlHKcaKOBa H. C. MejiKOJiwcTBeHHbie jieca 4yAOBCKoro pauona HoBropoACKOH 06 - 

nacTH. 8 1319 

JIuxouiBau E. B., YcojibpeBa M. B., HonoBCKaH T. M., Bopo 6 beBa C. C., HuKy- 
JiHHa T. B. Cnopbi bhaob Aulacoseira (Bacillariophyta) coBpeMeHHbix boao- 

eMOB h oxjio>KeHHH pa3Horo B03pacTa. 1 60 

MajibiiueBa T. C., MajiaxoBCKiiii n. J\. Pa 3 Hoo 6 pa 3 He cTenen CapaTOBCKoro 3a- 

BOJDKbfl H HX COBpeMeHHOe COCTOHHHe. 6 973 

Majibiwesa H. B. JIuiuauHHKH ropoAa IlcKOBa. 1. KpaTKHH aHajiH 3 jinxeHo- 

(})Jiopbi. 7 1070 

MajibiiueBa H. B. JIumaHHHKH ropoAa DcKOBa. 2. PacnpeAeueHHe 3 nn(})HTHbix jih- 

maHHHKOB. 8 1276 

Majibiiuesa H. B. JlniuaHHHKH ropoAa IlcKOBa. 3 Oco 6 chhocth pacnpeAejieHHJi 

JIHUiaHHHKOB Ha ropOACKOH TeppHTOpHH. 10 1606 

Majibiiuesa H. B. JlHuiaHHHKH TpaHcnopTHbix MarncTpajieH CaHKT-IIeTep- 

6 ypra. 9 1453 

MajibiiueBa H. B. O pacnpeAeueHHH jiHiuaiiHHKOB TeppHTOpHH Majibix ropoAOB Ha 

npHMepe Ce 6 e>Ka (IlcKOBCKaH o 6 uacTb). 11 1782 

MeABeAeBa JI. A., EapuHOBa C. C. IlpecHOBOAHbie boaopocjih HeKOTopbix bo- 

AoeMOB XaOapoBCKoro Kpan. 11 1768 

MejibHHK B. H. IlonyjuiAHH Erythronium dens-canis (Liliaceae) b paBHHHHbix Jie- 

cax YKpanHbi. 3 470 

MejibHHKOsa A. B., MaxuHOB A. H. O hbxo>kachhh Microbiota decussate (Cu¬ 
pressaceae) Ha Heo6bI4HO HH3KOH BbICOTe HaA ypOBHeM Mopn. 9 1470 

MoBcyMOBa O. T. Poub npeACTaBHTejieH ceMencTBa Chenopodiaceae b pacTHTejib- 

Hbix cooOmecTBax cojuiHKOBbix nycTbiHb A3ep6aHA^caHa. 7 1137 

MypaBHHK JI. E., MeaHOBa A. H. YjibTpacTpyKTypHbie ochobw CHHTe 3 a Ha(})TOXH- 

hohob b >Kejie 3 Kax npeACTaBHTejieH poAa Drosera . 12 1878 

MyuHHK E. 3. JlHuiaHHHKH ropoAa BopoHe^ca. 4 614 

OjlOBHHHHKOBa M. H. flllHaMHKa npOAyKTHBHOCTH paCTHTeJIbHOrO nOKpOBa b 3a- 

boji>kckoh rjiHHHCTOH nojiynycTbme. 7 1122 

OxanKHH A. T., BoAeHeena E. JI., lOjiOBa T. A. ®HTOiuiaHKTOH boaocmob 3 ano- 

BeAHHKa «KepHceHCKHH» (HnaceropoACKaH o 6 jiacTb). 8 1264 

IlaBJiiOTKHH B. M. Rosaceae b cpeAHeMHOijeHOBOH xaHKancKOH cj)Jiope npHMopbH 

(AajibHHH Boctok Pocchh). 2 214 

IlaTosa E. H. Cyanophyta b BOAoeMax h noHBax BocTOHHoeBponencKHX TyHAP 9 1403 

IlayTOB A. A., BacHjibeea B. A. KoppejunjHH npH 3 HaKOB CTpoeHHa jincTa y tomo- 
KCHJIflpHblX H reTepOKCHJHipHbIX paCTCHHH (HHaAanTHBHaa 3BOJUOUHH h reTepo- 

6 aTMHa) . 1 72 

IlayTOB A. A., MejibHUKOsa A. H., KpbiJiOBa E. T. CrpoeHHe JincTa h (Jihjijioahji 

y Acacia melanoxylon (Fabaceae) . 8 1294 

ITjuochhh C. H. Mop(j)OJiorH 4 ecKafl H 3 MeH 4 HB 0 CTb JiHiuaHHHKa Stereocaulon alpi- 

num (Stereocaulaceae) b TyHApoBbix 3 K 0 CHCTeiviax. 9 1437 
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IIpnAana B. E., Ca30H0B T. A. Bo 3 pacTHbie H 3 MeHeHHH co^ep>KaHHH h cooTHome- 
hha a30Ta, 4^oc(j)opa m KajiHH b opraHax Pinus sylvestris h Picea abies (Pina- 

ceae) . 9 1486 

Pyryjoea A. M. Mop 4 >o-(J)M 3 HOJiorHHecKHe ocoSchhoctu (j>op\mpoBaHHH nbuibue- 

Bbix 3 epeH h onbmeHHH y HexoTopbix bhaob ceMeficiBa Cupressaceae .... 7 1111 

PbixcHK H. B., Bockooohhhkob T. M., Tn.MO(|)eeBa B. A. Pa 3 MepHo-BecoBbie xa- 
paKrepiiCTHKH Laminaria saccharina {Phaeophytu ) H 3 pa 3 Hbix Ohotoiiob Ba- 

peHueBa Mopa. 11 1763 

CMarrni B. A. TpaBHHaa h TpaBflHo-MoxoBaa pacTHTCJibnocTb eBTpo(j)Hbix 6 ojiot 

Tae>KHOH 30Hbi EBponencKOH Pocchh h ee CHHiaKcoHOMHH. 8 1302 

CopoKOiiyAOBa O. A. TepaTOJiorHHecKne yKjioHCHitH y bhaob h coptob Lilium (. Li - 

liaceae) . 3 464 

TapaceBHH B. <J>. O poactbchhux CBa 3 «x mokav Byblis {Byblidaceae ) h Roridula 

(. Roridulaceae ) no najiHHOJiorHHGCKHM AanHbiM. 11 1805 

TKaneHKO E. A. JlecHbie h TpaBHHHCTbie cooOmecTBa b cocraBe JiecocTenHon <})h- 

TOKaTeHbi b 3 anoBeAHHKe «rajiHHbH ropa». 12 1840 

YjiaHOBa A. A. BoAopocjiH, Bbi 3 biBaK>mne «uBeTeHne» cynpajiHTOJibHbix BaHH Ha 

ocTpoBax KaH^ajiaKuiCKoro 3 ajiHBa Bejioro Mopa. 1 42 

XurryH O. B., Mohcaothp H. C., CreHcipeM A. C. Bjihhhhc noBbimeHHOH TeMne- 
paTypbi B03Ayxa Ha Mop^ojiorHio h coAepacaHHe nHTaTejibHbix BemecTB y Ca- 

rex bigelowii (Cyperaceae) . 12 1861 

HepenaHOB H. B. Bo 3 o 6 HOBJieHHe Alnus incana w Ulmus glabra {Ulmaceae ) — 

AOMHHaHTOB noHMeHHbix necoB b aojihhc peKH ParyuiH (JleHHHrpaACKaa 06 - 

JiacTb). 11 1787 

Ulayjio H., ApTeMOB H. A. flonojiHeHHe k 4>Jiope TyBbi 3 a nocjieAHHe 20 jieT 

(1984—2003 rr.). 10 1624 

lUeeuoBa H. E. EHOJiorna UBeTeHHH h onbiJieHHfl Armeniaca sibirica {.Rosaceae ) 

b 3a6aHKajibe. 9 1479 

IUepcTHeBa O. A. FlHrMeHTHbiH KOMnjieKC noABOAHbix jiHCTbeB HexoTopbix bhaob 

Potanogeton {Potamogetonaceae ) b pa 3 Hbix ycjiOBHnx ocBemeHHocTH .... 5 821 

IHnGHeea H. B. Liparis kumokiri ( Orchidaceae) Ha flajibHeM BocTOKe Poc¬ 
chh . 10 1633 

lOpueea O. B., KpaiviHHa T. E. O thOphahom npoHCXo>KAeHHH Poligonum boreale 

(Polygonaceae) Ha BejioM Mope. 5 781 

JlHAOBKa JI. O. U,HTOJiorHHecKHH aHajiH3 npoijecca MHKpocnoporeHe3a y Cerasus 

vulgaris {Rosaceae) b cbh 3 h c boahmm pe^cHMOM. 6 924 

ilHAOBKa JI. O. IJ,htomhkchc b npouecce Meno 3 a npn MHKpocnoporeHe 3 e y Cera¬ 
sus vulgaris {Rosaceae) b cba 3 h c boahmm pokhmom. 7 1142 

PMhiiiko B. T., UpMHiuKO M. A. PaAHajiabHbiH npnpocT Pinus sylvestris {Pina- 

ceae) Ha ceBepHOM ripeAeae pacnpocTpaHeHHH. 7 1092 

CHCTeMaTHHeCKHe 0630pbl H HOBbie TaKCOHbl 

EapaHoea M. B., MopAaK E. B. Prospero {Huacinthaceae) b Boctohhoh EBpone h 

Ha KaBKa3e. 7 1165 

EejmeB E. A. Hobmh ajih (})Jiopbi Pocchh Ay 6 — Quercus wutaishanica {Fagaceae) 

H 3 IIpHMopCKoro Kpaa. 10 1665 

EejifieB M. B., KiipxHep E., KoBajieB C. K)., CeMKHHa JI. A. TaiccoHOMHfl, H 3 - 

MeHHHBOCTb h pacnpocTpaHeHHe Salix bicolor {Salicaceae) . 2 286 

EjioxHHa H. H. Sequoixylon sachalinicum {Taxodiaceae) — hobbih bha H 3 Tpe- 

THHHbix OTjioHceHHii 3anaAHoro CaxajiHHa. 5 843 

TeHRaji C. H. TaKCOHOMHfl MejiKOKjieTOHHbix bhaob poAa Stephanodiscus {Bacil- 

lariophyta). 1. Stephanodiscus delicates . 11 1814 

TeHKaji C. M., JipyiiiHua M. H. Hobwh bha Cyclotella {Bacillariophyta) m 03 ep 

nojiapHoro Ypajia. .. 9 1497 
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ToropeB P. M. TaKCOHOMHHecKHH o63op poAa Chaetoceros {Bacillariopyta) Beno- 

ro Mops. 2. IIoapoa Chaetoceros cckuhh Peruviani, Convoluti . 2 263 

Eropoea T. B. 3aMeTKH o ceMefiCTBe Cyperaceae CeBepHOH AMepHKH (b cbh3h 
c bbixoaom b cBeT 23-ro TOMa H3AaHHa «Flora of North America north of Me- 

xico»). 2 301 

HeaHeHKO JO. A., LjBejieB H. H. O po/te Diphasiastrum (Lycopodiaceae) b Boc- 

tohhoh EBpone. 1 100 

Hkohhhkob C. C. Ba hobwx poAa ceMeiicTBa Caryophyllaceae H3 A(})raHHCTaHa 1 114 

Jla3bKOB T. A. Hobwh bha poAa Silene {Caryophyllaceae ) H3 Hpaxa. 7 1180 

MHxeeB A. 063op bhaob poAa Iris {Iridaceae) (fmopbi KaBKa3a. 2 276 

MHxees A. 063op bhaob poAa Crocus {Iridaceae) (Jmopbi KaBKa3a. 7 1176 

ChepoB H. A. HoBbih pOA Paramyrtacicarpus ( Myrtaceae ) H3 HH>KHero aoueHa Ce- 

BepHOH ^KyTHH. 6 1008 

IlepecTeHKO JI. II. O THnii^HKaunn poAa Halosaccion h CTaTyce poAa Devaleraea 

{Palmariales, Phodophyta) . 7 1147 

IlHMeHOB M. T., Kjiiohkob E. B. Hymenidium {Umbelliferae) b KHTae h Mhahh: 

HOBbie BHAbi, HOBaH KOM6HHaUHfl H HCKOTOpbie KOppeKTHBbI. 10 1652 

PoAHOHeHKO r. M. Ophioiris — hobwh poA ceMehcTBa Iridaceae . 8 1359 

Thtob A. H. MHKOKaAHUHeBbie rpnObi (Lichenes, Mycocaliciaceae) h kjiioh rsih hx 

onpeAeneHHH. 7 1153 

Thxomhpob Baji. H. Poa Polygala (Polygalaceae) bo (Jmope BenopyccHH .... 4 652 

IjBejieB H. H. Hobuh poA — Pseudosclerochloa h hobwh bha Puccinellia qin- 

ghaica ceMehcTBa Poaceae . 5 839 

IjBejieB H. H. O poAe Polypodium ( Polypodiaceae ) b Boctohhoh EBpone h CeBep- 

HOH A3HH. 10 1646 

OjlOpMCTMHeCKMe HaXOAKH 

Ara(J)OHOB B. A. HoBbie AaHHbie o pacnpocTpaHeHHH HexoTopbix bhaob 3JiaicoB 

{Poaceae) b jiecocxenHOH nacTH 6acceHHa floHa. 1 117 

AwcTOBa E. B. HoBbie aABeHTHBHbie bhaw AMypcKOH oOnacTH. 7 1188 

ApTaMOHOB A. A. HoBbie 3pra3HO(j)Hro(})HTbi bo (j)jiope CpeAHen Pocchh .... 5 855 

EaKajiHH B. A. Macrodiplophyllum imbricatum ( Scapaniaceae , Hepaticae) — 

HOBblH BHA AJ1H <}>JIOpbI POCCHH. 6 1016 

EapaHOBa O. T. HoBbie rjiz YAMypTHH bhaw uBeTKOBbix pacTenHH. 3 491 

Eepe3yuKHH M. A., flanHH A. B., Cepoea JI. A., UhuiOBa H. B. OjiopncTHHe- 

CKHe HaxoAKH b CapaTOBCKOH o6jiacTH. 2 320 

Eepe3yuKHH M. A., CkBopuoBa M. B., CyxopyKOB A. II. HoBbie aABeHTHBHbie 
BHAbi b JlnneuKOH, TaMboBCKOH h CapaTOBCKOH oOnacTux h hx pacnpocrpaHe- 

HHe Ha TeppHTopHH CpeAHen Pocchh. 3 484 

EopHCOBa E. A. HoBbie h peAKne HaxoAKH aABeuxHBHbix pacTeHHH bo (Jmope MBa- 

HOBCKOH oOjiaCTH. 12 1902 

Ea3poB JI. r., ^CypSeHKo M. II. HoBbie h peAKHe bhaw JininaHHHKOB c XaHran- 

ckoto HaropbH (MoHrojimi). 4 663 

BaxpoMees H. B. OnopncTHnecKne hbxoakh bo BnaAHMHpcKOH oOjiacTH .... 11 1822 

BecejiOBa II. B. HaxoAKa Diplotaxis muralis {Brassicaceae) b 3anaAHOM Ka3ax- 

CTaHe. 4 669 

rjia3KOBa E. A. OjiopHCTHHecKne hbxoakh Ha ocTpoBax h ceBepHOM noGepeacbe 

Ohhckofo 3ajiHBa. 7 1182 

EpMOUIKHH A. B. OnopHCTHHeCKHe HaxoAKH COCyAHCTbIX pacTeHHH b Sacceime 

HnacHero AMypa. 6 1020 

^CypaBJieea C. E., YpSaHaBiiMioc T. II. ^onojmeHHe k (JiJiope JinmaHHHKOB 

K)>KHoro YpaAa. 5 852 

KaMejiHH P. B., /fapiiHiviaa III. HoBbie h peAKHe bhaw ajih (})Jiopbi Mohxojihk 2 323 

KoMHca A. JI. HoBbie aABeHTHBHbie bhabi UeHTpaAbHoro h BocTOHHoro KaBKa3a 1 121 
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Ko\i/Ka A. JI. OjiopHCTH4ecKHe HaxoAKM b CeBepHOH OceTHH. 1 . 5 860 

KoHCTaHTHHoea H. A., EaKajiiiH B. A., IIotcmkiih A. MajioH3BecTHbiH bha 

Cephalozia pachycaulis ( Hepaticcie , Cephaloziaceae) b Pocchh. 12 1890 

KpacHo6opoe M. M. Artemisia pamirica (Asteraceae) m PyccKOM A;iTac h b Pec- 

nyOnnKe Tbma. 4 667 

Kyupmi C. T. HoBbie .ana (juiopbi XHHraHexoro 3anoBeAHHxa bham cocyAHCTbix 

pacTeHHH. 1 128 

KyjiHKOB IT. B. OjiopHCTHHCCKne HaxoAKH Ha K)>khom Ypajie (HejiaGHHCxan o6- 

jiacTb). 3 493 

MaKCHMOB A. M., MaKCHMOBa T. A., KynepoB M. B. flonojmeHHH k (J)jiope jih- 

CTOCTe6enbHbix mxob 3anoBCAHHxa «KnBa4» (Kapejina). 12 1897 

MeJlbHHK B. H. HoBbie BlUbI AJIfl (J)J 10 pbI BoJIbIHCXOH B03BbIUJeHH0CTH 

(YxpaHHa). 6 1022 

IIoJifiKOBa T. A. O HaxoAKax xiByx peAxnx bhaob Spiraea (Rosaceae) Ha flajibHeM 

BocToxe Pocchh. 8 1370 

IIoTeMKHH A. IlepBbie AaHHbie 0 ne4eH04HHxax (Hepaticae) ocTpoBa OxTaOpb- 

ckoh PeBOJiiouHH (apxHiienar CeBepHaa 3eMJia) . 8 1365 

CHJiaHTbeBa M. M., KocaneB n. A. HaxoAKH b CnOnpH Verbascum phlomoides 

(Scrophulariaceae) . 1 126 

Yp6aHaBHHioc T. II., Yp6aHaBHHeHe H. H .Rhizocarpon furfurosum (Rhizocarpa- 

ceae , Ascomycota ) — hobwh bha JiHiuaHHHxa jym Pocchh. 8 1362 

IUjiOTray3p C. O HaxoAKe Stenanthium sachalinense ( Colchicaceae ) Ha MaTe- 

Phkoboh 4 acTH /JajibHero BocToxa Pocchh. 12 1906 

IUxarancoeB C. X., Kup/XHHOB T. X. OjiopHCTHHecxne HaxoAKH b Ka6apAHHo- 

BajixapHH (U,eHTpajibHbiH KaBxa3). 5 866 

KojuieKUHH 

By6brpeea B. A. Kojijickuhh, xpaHamneca b Tep6apHH xa(})eApbi OoTaHHXH 

CaHKT-IIeTep6yprcKoro rocyAapcTBeHHoro yHHBepcHTeTa (LECB) . 7 1190 

HoBocejiOBa M. C. TnnoBbie o6pa3Ubi TaxcoHOB poAa Geranium ( Geraniaceae ) 

Boctohhoh A3hh, xpaHamneca b Tep6apHH BoTaHH4ecxoro HHCTHTyTa 

hm. B. JI. KoMapoBa (LE). 3 505 

MeTo/jHKa 6oTaHHHecKH\ HCCJieaoBaHHH 

KoKiueeBa H. M. K MeTOAnxe onpeAejieHHa >xH3Hecnoco6HOCTH nbuibijbi y npeA- 

CTaBHTeneH poAa Rhododendron {Ericaceae) . 6 1027 

Hwcjia xpomocom 

KHvnesa C. r., MypaTOBa E. H. Ba3a AaHHbix «xpoMOCOMHbie 4HCJia ronoceMeH- 

Hbix pacTeHHH». 9 1502 

KpacHHKOB A. A., TynHUHHa H. H. Hncjia xpomocom HexoTopbix bhaob Hiera- 

cinm h Pilosella (.Asteraceae ) H3 Ch6hph. 1 132 

IIpo6aTOBa H. C., PyabiKa 3. I\, Ko/Kcbhhkob A. E., Ko/KeBHHKOBa 3. B. Hhc- 

jia xpoMocoM npeACTaBHTeAeH (Jmopbi IlpHMopcxoro xpaa. 7 1209 

HCTOpHH liayKH 

Hkohhhkob C. C. 06 ynacxHH H. II. MxoHHHxoBa-EajiHAxoro h Ilayjia 3juieHa 

B C03AaHHH «OAOpbI CCCP». 6 1031 

CbiTHH A. K. AnexcaHAp AnApeeBH4 EyHre (x 200 -jicxhk) co ahh po>XAeHHa) 9 1514 

lOpKOBCKaa T. K. EoxaHHnecxHH HHCxnxyx hm. B. JI. KoMapoBa PAH — ijeHxp 

CTaHOBjieHHH h pa3BHxna reo6oiaHH4ecxoro xapTorpa(J)HpoBaHHH b Pocchh 9 1509 


1932 























K)6iuieH m aaTbi 


AiipaneTHH A. M. EBreHna MHxaHJiOBHa ABexncaH (k 80-JiexHK> co ahh poacAe- 

HHfl). 5 870 

MejibHHK B. M. Hoch(J) KoHApaAOBHH rianocKHH (k 140-jiexnio co ahh po>KAeHHa) . 4 672 

OeeHKHH A. E., LllKopoaxoB A. T., LLlKopGaroB K). T. Jl. A. LLlKop6aTOB 

(1884—1972). 12 1908 

CaeHHbix H. IL, Olopiina H. M., ^KyKoea JL A. TaxbaHa PlBaHOBHa CepebpaxoBa 

(naMATM yunxcaa). 2 327 

GrpejiKOB A. A., CrpejibHiiKOBa H. H. naMaxH O. C. CxpejiKOBOH (1903—1995) 

h A. n. Cokojiobckoh (1905—1995). 10 1673 

TepexHHa H. B., KopuariiHa H. A., Ca(J)OHOBa H. H., /tennceHKOB B. II., Ea- 
Hapb C. A. MaprapHTa flMHxpHeBHa Y(J)HMueBa (k 75-jiexHio co ahh poac- 

AChhh). 8 1373 

He6oTapb A. A., IIocTOJiaKe T. T. TaxbaHa CepreeBHa FenAeMaii (1903—1995): 

k 100-jiexHK) co aha poHCACHHH. 5 868 
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TaSjinija I. OparMeHTM ceicpeTopHbix kjictok c pa3JiHHHbiM BaicyojiflpHbiM coAep>KHMbiM y npe/jcTaBHTeneH 

po^a Dr os era. 

a——D. binata, anHKajitHaa KJieTKa tojiobkh; 6 — D. binata, JiaTepajibHaa KJieTKa; e — D. aliciae, JiaxepajibHan KJieTKa; 
a — D. dilatatopetiolaris, JiaTepaubHaa KJieTKa. MacniTaSHaa jiHHeiiKa — 2 pM. e — BaKyojib, k 2 — Kpyimafl ruoSyjia, 
k o —- KJieTOHHaa oSojiOHKa, ji k — JiHiiHAHafl Kanjia, x — xjionba. 








Ta6jnnja II. rpaHyjrapHMH {a — e) h arpaHyjiflpHbm (a, 3) 3H#onna3MaTHHecKHH peraKyjiyM b ceKpeTopHtix 

KJieTKax y npe/jCTaBHTejieii po/^a Drosera. 

a — D. anglica, 6 — D. binata, e — D. burkeana , 2 — D. dilatatopetiolaris, d — D. regia. A3P — arpaHynapHbiH 3 hao- 
njiasMaiHHecKHH peTHKynyM, f3P — rpaHyjiHpHbm 3Haonjia3MaTHHecKHH peTHKyJiy m. MaciiiTa6Haji JiHHeHKa — 0.5 jim. 
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